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SUMMARY   REPORT 

OK  THE 

OPERATIONS  OF  THE  GEOLOGICAL  SURVEY 

FOR  THE  YEAR  1897. 


Ottawa,  10th  January,  1898. 

The  Honourable  Clippord  Sipton,  M.P., 
Minister  of  the  Interior. 

Sir, — I  have  the  honour  to  submit  herewith  the  Annual  Summary 
Report  of  the  Geological  Survey  Department  for  the  year  1897, 
including,  in  accordance  with  the  Act  relating  to  the  Geological  Survey, 
an  account  of  the  proceedings  and  work  accomplished  by  the  Survey 
during  the  calendar  year  which  has  just  closed. 

This  Report  affords  a  brief  record  of  the  executive  and  office  work  of  Nature  of 
the  Department  and  of  the  organization  and  main  results  of  the  field-  *^  ^^^ 
work.  To  the  latter,  a  greater  amount  of  space  is  accorded,  and  the 
gentlemen  entrusted  with  the  carrying  out  of  field-work  are  invited  to 
thus  place  on  record,  for  the  early  information  of  the  public,  all  the 
more  important  facts  observed  by  them,  especially  such  as  appear  to 
possess  a  definite  economic  importance,  or  are  likely  for  any  reason  to 
be  of  immediate  value  to  those  engaged  in  developing  the  resources  of 
the  country. 

As  explained  in  previous  Summary  Reports,  the  detailed  examina- 
tions of  special  districts  and  the  elaboration  of  reports  and  maps  upon 
these,  as  well  as  other  investigations  carried  out  along  particular  lines, 
often  require  several  years  for  their  satisfactory  completion.  It  has 
now  for  some  time  been  the  practice  to  print  and  publish  the  results 
of  such  work  in  separate  form  whenever  completed,  thus  rendering  it 
at  once  available  to  the  public,  and  subsequently  to  issue  such  reports 
of  permanent  value  in  a  collected  form  as  a  volume,  properly  indexed, 
which  is  distributed  to  Parliament  and  to  such  public  institutions, 
libraries  and  exchanges  as  are  entitled  to  receive  it. 
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GEOLOGICAL   SURVEY   DEPARTMENT. 


Annual 
Re 


iport, 


Vol.  VIII. 


Volume  IX. 


Volume  VIII.  of  the  new  series  of  Annual  Reports  was  thus  com- 
pleted for  issue  in  June  of  last  year.  In  addition  to  the  Summary 
Report  for  1895,  it  consisted  of  the  following  parts  : — 

Report  on  the  country  between  Athabasca  Lake  and  Churchill 
River. 

Report  on  the  geology  of  a  portion  of  the  Laurentian  Area  lying  to 
the  north  of  the  Island  of  Montreal. 

Report  on  explorations  in  the  Labrador  Peninsula,  along  the  East 
Main,  Koksoak,   Hamilton,   Manicuagan  and  portions  of  other  rivers. 

Report  of  the  Section  of  Chemistry  and  Mineralogy. 

Report  of  the  Section  of  Mineral  Statistics  and  Mines,  1895. 

This  volume  was  accompanied  by  six  maps,  geologically  coloured,  and 
illustrated  by  eighteen  plates  and  a  number  of  cuts  in  the  text.  The 
French  edition  of  the  volume  is  now  nearing  completion. 

Of  Volume  IX.  (N.S.)  the  following  parts  have  already  been  separa- 
tely  printed : — 

Report  on  the  Doobaunt,  Kazan  and  Ferguson  Rivers  and  the 
north-west  coast  of  Hudson  Bay. 

Report  on  the  geology  of  the  French  River  sheet,  Ontario. 

Report  of  the  Section  of  Mineral  Statistics  and  Mines,  1896. 
Palaeontology.      Other  parts  of  this  volume  are  in  various  stages  of  progress.     In  the 
palseontological  series  of  publications,  Part  3,  Volume  III.,  Palceozoic 
Fossils,  has  been  completed  by  Mr.  J.  F.  Whiteaves  and  printed. 

Particular  attention  may  be  directed  to  the  fact  that  5843  separate 
publications  of  the  Geological  Survey  have  been  sold  during  the  past 
year — a  number  nearly  twice  as  great  as  that  for  1896,  and  very  much 
in  excess  of  that  in  any  previous  year.  These  sales  are  in  addition  to 
the  large  numbers  of  reports  and  maps  gratuituously  supplied  to  public 
institutions  and  exchanges,  and  often  include  publications  issued  many 
years  ago.  The  demand  thus  shown  for  the  reports  and  maps,  serves 
to  illustrate  their  utility  and  the  necessity  of  keeping  in  stock,  as  far 
as  possible,  copies  of  even  the  older  publications,  for  which  special  need 
may  arise,  in  connection  with  particular  districts,  at  any  time. 

The  correspondence  connected  with  the  sale  of  publications  is  very 
considerable  and  the  prices  charged  are,  as  a  rule,  little  more  than 
nominal ;  but  as  it  may  be  assumed  that,  in  all  cases,  the  information 
asked  for  is  actually  required,  the  time  and  trouble  involved  are,  it  is 
believed,  well  spent. 

The  comparatively  small  edition  printed  in  former  years,  is  now 
resulting  in  the  proximate  or  complete  exhaustion  of  various  reports 
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and  maps,  leading  to  the  necesssity  of  the  production  of  reprints  or  new 
editions.  This  condition  is  likely  to  increase  in  the  future  and  to  add  to 
the  amount  of  work  to  be  carried  on  in  the  office  and  the  expenditure 
in  printing.  Larger  editions  are  now  being  printed  of  all  the  reports 
and  maps. 

During  the  year  the  printing  for  issue  of-  twenty  different  maps  has  Maps  issued, 
been  completed.  This  number  would  have  been  larger  but  for  the  fact 
that  it  has  been  found  necessary  to  delay  the  preparation  of  colour- 
stones  for  several  of  the  Nova  Scotia  map-sheets  of  which  the  geographi- 
cal features  are  already  engraved,  pending  the  further  examination  in 
the  field  of  some  important  geological  questions  affecting  these  sheets- 
It  is  hoped  that  the  special  investigations  made  last  summer  with  this 
object  in  view,  may  render  it  possible  to  complete  the  information  for 
several  of  the  above  sheets,  which  in  that  event  will  be  promptly 
issued. 


The  production  of  a  new  edition  of  the  geological  map  of  the  northern  Preliminary 

editior      ' 
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part  of  the  Lake  of  the  Woods,  Western  OnUrio,  spoken  of  in  the  last  ®'^^*^^«"«  ^^ 


Summary  Report,  was  pushed  forward  as  rapidly  as  possible,  and  a  pre- 
liminary edition  of  the  corrected  map  was  issued  in  June  last.  The 
complete  exhaustion  of  the  first  (1885)  edition  of  this  map,  with  the 
continued  and  numerous  demands  for  it,  consequent  on  the  further 
development  of  gold  mining  in  the  region,  rendered  its  prompt  re-issue 
desirable.  It  was  impossible,  however,  at  the  time,  to  re-examine  a 
number  of  new  points  which  had  arisen  in  connection  with  the 
prospecting  and  mining  operations.  These  have  now  been  investigated 
by  Mr.  Mclnnes,  and  it  will  be  possible  at  a  later  date  to  complete  the 
new  edition  of  this  map  with  further  corrections. 

Another  map  of  which  a  preliminary  edition  was  issued  during  the 
summer  to  meet  immediate  requirements,  was  that  of  the  important 
Trail  Creek  mining  district  of  British  Columbia. 

At  the  request  of  Mr.  A.  Blue,  Director  of  the  Ontario  Bureau  of  Maps  supplied 
Mines,  arrangements  were   made  to  furnish  special  editions  of  the  Bureau  ^of 
Shebandowan  sheet  and  of  the  map  of  the  Lake  of  the  Woods  above  Mines, 
alluded  to,  printed  from  the  stones  already  prepared.     These  have 
since  been  issued  with  the  Sixth  Annual  Report  of  the  Bureau.     A 
large  circulation  has  in  this  way  been  given  to  these  maps,  covering 
important    parts  of  the  province  of  Ontario,  and   the   expense  of 
separate   reproduction  by   the  Bureau   has  at   the  same  time  been 
obviated. 

A  previous  general  geological  map  of  Canada  published  in  1884,  General  geolo- 
being  now  in  many  respects  out  of  date,  the  compilation  of  a  new  map  ^^^  ™*'^* 
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of  the  kind  was  begun  in  1896.  Work  on  this  map  has  been  continued 
during  1897,  whenever  time  admitted,  and  this  map  is  now  so  far 
advanced  that  it  is  probable  it  will  be  ready  for  issue  at  an  early  date. 

The  great  amount  of  attention  directed  to  the  Yukon  district 
during  the  past  year,  has  led  to  the  practical  exhaustion  of  the 
separate  copies  of  the  Report  on  the  Yukon  District  and  adjacent  north- 
ern portion  of  British  Columbia  with  its  accompanying  maps,  forming 
part  of  volume  III.  (1887-88)  of  the  Annual  Report.  In  view  of  the 
continued  applications  for  this  report  and  the  map-sheets  referred  to, 
it  has  been  decided  to  reprint  the  text  of  the  report,  together  with 
those  parts  of  the  subsequent  report  by  Mr.  McConnell,  (Vol.  IV.) 
which  relate  to  the  Yukon  district.  This  work,  together  with  that  of 
correcting  the  accompanying  map-sheets  is  now  in  progress.  The 
reprint  will  thus  include  practically  all  the  available  geological  data 
for  the  Yukon  district,  which,  although  very  far  from  complete,  is 
likely  to  be  of  considerable  importance  to  the  prospectors  and  miners 
entering  that  country  next  spring. 

The  general  index  of  the  earlier  reports  of  the  Geological  Survey, 
which  has  been  in  process  of  compilation  by  Mr.  D.  B.  Dowling  for 
some  time,  has  now  been  completed,  and  the  first  part  of  the  manuscript 
is  in  the  hands  of  the  printer.  This  includes  the  Geology  of  Canada 
(1863)  and  subsequent  Reports  of  Progress  up  to  the  first  volume  of 
the  new  series  of  Annual  Reports,  dated  1885.  The  reports  from  1843 
to  1863  are  not  included,  as  the  volume  for  1863  embraces  all  the 
main  facts  covered  by  these,  in  a  summarized  form.  The  Annual 
Reports  from  1885  to  date  are  all  separately  indexed.  The  general 
index  now  completed  contains  about  31,000  references  alphabetically 
arranged,  as  well  as  an  analytical  key  to  localities  and  districts 
geographically  arranged  and  an  enumeration  of  all  analysis,  assays  and 
special  descriptions  of  minerals,  etc. 

The  annual  preliminary  statement  of  the  mineral  output  of  Canada 
for  the  preceding  year  (1896)  was  completed  and  sent  to  the  printer 
on  February  13th  last.  As  subsequently  revised,  this  shows  a  total 
production  in  minerals  of  the  value  of  $22,609,825,  exceeding  that  of 
1895  by  nearly  two  millions  and  being  twice  the  amount  of  the  total 
output  for  the  year  1886,  the  first  year  for  which  exact  and  compar- 
able figures  are  available. 

Many  parts  of  the  Dominion  have  contributed  towards  this  gratify- 
ing expansion,  but  the  province  of  Biitish  Columbia  is  more  particu- 
larly in  evidence  in  this  regard.  The  rapid  and  steady  increase  of 
metalliferous  mining  in  that  province  still  continues,   and  what  is 
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already  known  of  the  output  in  1897,  goes  to  show  that  it  will,  pi<o- 
bably,  be  about  fifty  per  cent  greater  than  the  amount  recorded  for  the 
previous  year.  In  Ontario,  gold  mining  in  the  western  part  of  the 
province  has  been  rapidly  increasing  in  importance,  and  now  that 
actual  returns  in  bullion  are  beginning  to  come  in  from  a  number  of 
mines,  the  future  of  this  industry  appears  to  be  assured. 

The  most  noteworthy  feature  of  the  past  year  in  this  regard  is,  Geologrical 
however,    the   sudden  and    world-wide    attention    which    has    been  YulcanVu"*^^ 
directed  to  the  Yukon  district   by  exceedingly   rich   discoveries  of  *"^^- 
placer  gold  on  the  Klondike  and  its  tributary  streams.     Gold  mining 
was  first  attempted   in  the  Yukon  basin  about  1880,  and  in   1887 
the  reports  from  this  hitherto  almost  unknown  district  were  of  such  a 
character  as  to  induce  the  government  to  despatch  an  expedition  to  it 
for  the  purpose  of  ascertaining  the  facts,  and  of  determining,  approxi- 
mately, the  position  of  the  International  boundary  with  regard  to  the 
places   then  more  immediately   claiming  attention.     The  writer  was 
entrusted  with  the  control  of  this  expedition,  Mr.  W.  Ogilvie  being  par- 
ticularly instructed  to  determine  the  position  of  the  141st   meridian, 
while  Messrs.  McConnell  and  McEvoy  of  the  Geological  Survey  were 
attached  as  assistants. 

Tho  results  of  this  work  were  given  to  the  public  in  a  report  by  the 
writer  on  the  Yukon  District  and  adjacent  northern  portion  of  British 
Columbia,  Mr.  McConnell's  Report  on  an  exploration  in  the  Yukon 
and  Mackenzie  Basins,  and  Mr.  Ogilvie's  Report  entitled  Exploratory 
survey  of  part  of  the  Lewes,  Tatonduc,  Porcupine,  Bell,  Trout, 
Peel  and  Mackenzie  Rivers,  this  latter  being  published  in  the  Annual 
Report  of  the  Department  of  the  Interior  for  1889. 

In  the  first-named  of  the  above  reports,  the  conditions  then  existing 
were  summarized  as  follows : — 

"  Mining  can  scarcely  be  said  to  have  begun  in  the  region  more  than  Forecaist  based 
five  years  ago,  and  the  extent  of  country  over  which  gold  has  been  igg^.gg^  ° 
found  in  greater  or  less  quantity  is  already  very  great.  Most  of  the 
prospecting  has  been  confined  to  the  banks  and  bars  of  the  larger 
rivers,  and  it  is  only  when  their  innumerable  tributary  streams  begin 
to  be  closely  searched,  that  *  gulch  diggings '  like  those  of  Dease, 
McDame  and  other  streams  in  the  Cassiar  district,  and  possibly  even 
on  a  par  with  Williams  and  Lightning  creeks  in  Cariboo,  will  be  found 
and  worked.  The  general  result  so  far  has  been  to  prove  that  six 
large  and  long  rivers,  the  Lewes,  Tes-lin-too,  Big  Salmon,  Pelly, 
Stewart  and  White,  yield  *  fine  gold '  along  hundreds  of  miles  of  their 
lower  courses.     With  the  exception  of  the  Lewes,  no  part  of  the  head- 
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waters  of  any  of  these  have  been  prospected  or  even  reached  by  the 
miners,  and  scarcely  any  of  their  innumerable  tributaries  have  been 
examined.  The  developments  made  up  to  this  time  are  sufficient  to 
show  that  when  means  of  access  are  improved,  important  bar-mining 
will  take  pla<;e  alon^  all  these  main  rivers,  and  there  is  every  reason 
to  anticipate  that  the  result  of  the  examination  in  detail  of  the  smaller 
streams  will  be  the  discovery  of  much  richer  auriferous  alluviums. 
When  these  have  been  found  and  worked,  quartz  mining  will  doubt- 
less follow,  and  the  prospects  for  the  utilization  of  this  great  mining 
field  in  the  near  future  appear  to  me  to  be  very  promising . " 

The  forecast  embodied  in  the  above  quotation,  resulting  from  a 
preliminary  reconnaissance  of  the  geological  features  of  the  district, 
has  been  most  amply  verified  by  the  recent  discoveries  in  the  Klondike 
region.  The  entire  Yukon  district  is  now  certain  to  be  explored  and 
prospected,  and  as  a  result  of  this  there  can  be  no  doubt  that  it  will 
soon  become  recognized  as  a  most  valuable  portion  of  the  Dominion — 
a  permanently  productive  part  of  that  great  mineral  belt  which,  it  has 
been  pointed  out,  extends  within  the  borders  of  Canada  from  the 
forty-ninth  parallel  on  the  south,  north-westward  to  the  141st 
meridian,  with  a  length  of  some  1200  or  1300  miles.* 

In  regard  to  these  placer  deposits,  some  particularly  interesting  ques- 
tions occur,  which  remain  to  be  solved  by  geological  investigations  of 
a  detailed  kind.  As  a  result  of  the  exploration  of  1887,  it  was  found 
that  the  north-westwardly  flowing  part  of  the  Cordilleran  glacier  ter- 
minated along  a  line  approximately  fixed  at  a  considerable  distance  to 
the  south  of  both  the  Klondike  and  Forty-mile  regions,  neither  of 
which  have  been  crossed  by  any  such  confluent  glacier.f 

The  deposits  normally  resulting  from  denudation,  under  varying 
conditions  of  slope  and  base-level,  may,  therefore,  probably  have 
remained  practically  undisturbed  from  a  very  early  period  in  the 
Tertiary,  beginning  possibly  not  long  after  the  close  of  the  Laramie, 
when  the  latest  orographic  movements  proved  for  the  region  occurred. 

Such  a  prolonged  and  uninterrupted  wearing  down  of  rocks  con- 
taining auriferous  veins,  may  in  part  account  for  the  great  quantities 
of  residuary  gold  now  contained  in  the  placers.  Some  f a<5ts  already  known 
in  regard  to  the  thickness  of  the  pay  gravels,  appear,  however,  to  suggest 
that  successive  levels  may  possibly  have  been  enriched  by  concen- 


*Anniial  Reix)rt,  Geol.  Surv.  Can.,  vol.  III.  (N.S.)  p.  14  R. 

fGeolo^cal  Magazine,  vol.  V.,  p.  347,  (1888).    Annual  Report,  Geol.  Surv.  Can. 
1887-88,  p.  40  B,1888-89,  p.  28  a    Trans.  Royal  Soc  Can.,  vol.  VIII.,  Sect.  4,(  1890). 
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tration  taking  place  upon  underlying  frozen  gravels,  constituting  a 
sort  of  false  "  bed  rock  "  and  admitting  of  the  successive  deposit  of  a 
number  of  superposed  and  richly  auriferous  layers.  On  the  other 
hand,  we  have  the  probability,  depending  upon  our  general  knowledge  of 
the  fauna  and  flora  of  the  Tertiary  of  the  West,  that  the  climate  was 
much  less  rigorous  during  the  greater  part  of  Tertiary  time.  This  is 
borne  out  by  observations  made  in  regard  to  such  of  the  placers  of  the 
Cariboo  district  of  British  Columbia  as  are  distinctly  pre-glacial  and 
underlie  the  boulder-clay  of  that  region.* 

The  question  thus  raised  remains  to  be  decided  by  further  geological  Important 
examination,  and  by  the  search  for  organic  remains  in  association  with  tb^to  the^  * 
the  placer  deposits.  Bones  of  the  mammoth  and  of  other  contem-  pl*«^r8. 
porary  animals  are  known  to  be  present  in  some  abundance  in  this 
region  north  of  the  area  formerly  occupied  by  the  Cordilleran  glacier, f 
but  their  precise  relation  to  the  auriferous  gravels  has  not  yet  been 
determined.  It  is  also  possible  that  the  more  modern  gravels  may 
have  been  enriched  by  the  wearing  down  of  antecedent  placers  of  the 
Laramie  rocks,  with  which  the  coals  of  the  district  are  associated.  Such 
considerations  show  it  to  be  very  important,  if  possible,  that  further 
geological  work  should  at  once  be  undertaken  in  this  new  region,  as  a 
scientific  study  of  its  physical  conditions  and  history  promises  not  only 
to  throw  much  light  on  the  conditions  determining  the  gold-bearing 
alluviums,  but  also  to  connect  these  with  the  parent  deposits  from  which 
the  placer  gold  has  been  derived,  and  to  establish  the  extent  and  distri- 
bution of  the  rocks  in  which  these  original  deposits  occur. 

At  the  i*equestof  the  Ministerof  Agriculture,  a  good  typical  collection,  Collections  of 
composed  of  large  specimens  of  Canadian  minerals  of  economic  value,  ^*J^  ^  ^^ 
was  prepared  for  the  Stockholm  exhibition ;  but  at  a  later  date,  it 
having  meanwhile  been  found  that  adequate  accommodation  could  not 
be  obtained  for  Canada  at  that  exhibition,  this  collection  was  loaned 
for  display  in  connection  with  immigration  work  in  several  of  the 
Western  States  of  the  American  Union,  where  it  attracted  consider- 
able attention. 

The  preparation  of  small  illustrative  collections  of  Canadian  minerals 
for  institutions  in  Canada  in  which  natural  science  is  taught,  has 
been  continued,  in  so  far  as  time  and  means  admitted.  Such  collec- 
tions are  gratuitously  supplied  to  approved  institutions  of  the  kind,  and 
in  a  number  of  cases  there  is  reason  to  know  that  they  have  been  very 
highly  appreciated  and  put  to  really  practical  use.     The  number  of 


•Summary  Report,  Geol.  Surv.  Can.  1894,  p.  26  a. 
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these  collections  sent  out  during  the  past  year  has  been  60,  comprising 
in  all  5164  specimens. 

Special  samples  of  various  kinds  likely  to  bring  about  results  of  com- 
mercial value,  have  also  been  sent  to  the  Imperial  Institute  in  London 
and  elsewhere,  and  it  may  here  be  well  to  repeat  that  any  such  approved 
samples  sent  to  the  Department  here,  will  be  transmitted  to  the  Imperial 
Institute,  together  with  the  trade  particulars,  price-lists,  etc.,  which  the 
producers  may  care  to  furnish. 

The  general  correspondence  of  the  department  has  again  greatly 
increased  during  the  past  year,  and  has  included  a  large  proportion  of 
inquiries  relating  to  almost  every  known  mineral  product,  as  well  as 
numerous  general  questions  of  a  miscellaneous  kind.  In  reply  to 
these  it  is  usually  possible  to  furnish  the  information  desired,  or  at 
least  to  designate  the  source  from  which  the  facts  may  be  obtained. 

The  absolute  necessity  for  additional  space  for  the  preservation  of 
specimens  accruing  to  the  museum,  and  for  work-rooms  for  material 
under  examination,  has  led  to  the  construction  of  temporary  partitions 
and  shelving  in  the  two  lower  floors  of  the  building  on  Sussex  street, 
adjoining  that  belonging  to  the  Government  and  already  occupied  by 
the  Survey.  At  best^  however,  this  provides  little  more  than  storage 
room  of  an  unsatisfactory  kind,  and  that  in  a  building  which  is  even 
more  liable  to  danger  from  fire  than  the  one  occupied  by  the  museum 
and  offices.  The  need  for  new,  fireproof  and  more  spacious  quarters  for 
the  museum,  records  and  offices  of  the  department,  becomes  more 
pressing  every  day  and  is  one  which,  in  the  interests  of  the  country, 
cannot  much  longer  be  ignored.  It  has  been  pointed  out  in  the  reports 
of  the  Director  of  the  Survey  for  a  number  of  years  past,  and  it  is  not 
possible  to  omi*  a  renewed  reference  to  it  in  this  Report  without  in- 
curring grave  responsibility. 

While  it  is  believed  that  Parliament  and  the  public  generally  would 
approve  the  expenditure  necessary  for  the  construction  of  a  building 
suited  to  the  adequate  display  of  the  mineral  resources  of  the  country, 
it  is  realized  also  that  the  economic  and  scientific  value  of  the  collections 
and  records,  now  so  inadequately  housed,  and  the  impossibility  of 
replacing  them  if  destroyed  is  not  fully  appreciated.  Nor  is  it 
possible,  in  the  present  cramped  quarters,  to  give  any  just  exposi 
tion  for  the  public  eye,  of  the  material  wealth  of  Canada.  To 
the  numerous  local  visitors,  the  museum,  even  as  it  at  present  exists, 
affords  an  instructive  object-lesson.  To  those  who  come,  every  year  in 
increasing  numbers,  from  other  parts  of  the  empire  and  from  abroad, 
it  is  inspected  as  the  only  national  museum  maintained  by  the  Can- 
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adian  Government.  Its  value  is  duly  recognized,  but  the  inferiority 
of  the  accommodation  accorded  to  it  in  comparison  with  that  given 
elsewhere  to  similar  collections,  presents  itself  as  a  subject  of  criticism 
and  of  r^ret.  Quotations  from  the  published  remarks  of  visitors 
given  in  previous  reports  need  not  here  be  repeated,  and  it  is  to  be 
hoped  that  in  future  it  may  not  again  be  necessary  to  cite  them. 

The  meeting  in  Toronto,  in  August  last,  of  the  British  Association  Meeting  of 
for  the  Advancement  of  Science,  the  arrangements  for  which  were  ^^ilticm 
materially  assisted  by  the  Canadian  Government,  afforded  an  oppor- 
tunity for  the  presentation  and  discussion  by  specialists  of  various 
topics  connected  with  the  geological  investigation  and  economic  devel- 
opment of  Canada.  This  meeting  was  the  second  occasion  on  which 
the  Association  has  been  assembled  in  a  city  beyond  the  limits  of  the 
British  Islands,  the  first  having  been  in  Montreal  in  1884,  and 
although  the  International  Geological  Congress,  held  simultaneously 
in  St.  Petersburg,  attracted  many  geologists  who  would  otherwise  have 
been  present,  it  was  attended  by  a  number  of  well  known  geologists, 
mineralogists,  geographers  and  others,  from  Great  Britain,  the  United 
States  and  other  countries. 

Such  members  of  the  Geological  Survey  as  w«re  not  precluded  by  Geological  ex- 
the  remoteness  of  the  scene  of  their  operations  at  the  time,  were  cursions. 
enabled  to  attend  the  sessions  of  the  Association,  and  a  number  of 
papers  were  read  by  them  on  subjects  connected  with  their  work.  At 
the  close  of  the  meeting,  in  addition  to  other  excursions  of  more  local 
interest,  arrangements  were  made  by  favour  of  the  Canadian  Pacific 
Railway  and  with  the  aid  of  the  Local  Committee  and  the  Provincial 
Governments,  for  a  journey  to  the  Pacific  Coast,  with  special  facili- 
ties, for  the  officers  of  sections  and  other  prominent  members.  It 
was  arranged  that  the  third,  or  geological  party  should  stop  at 
various  points  of  interest  on  the  way  west,  and  the  result  of  this  par- 
ticular excursion  cannot  fail  to  exercise  an  important  influence  in 
making  known,  in  the  most  practical  way,  the  important  developments 
now  in  progress  in  the  country. 

In  this  connection  it  may  be  appropriate  to  allude  particularly  to  References  to 
the  opening  words  of  Professor  Roberts- Austen,  Chemist  and  Assayer  Q^jfo^-c^® 
to  the  Mint,  in  his  lecture  on  Canada's  metals  at  the  Massey  Hall,  in  Survey. 
which  he  conveyed  a  high  tribute  to  the  work  already  done  for  Canada 
by  its  Geological  Survey;  and  to   an   article   in   Nature   (London), 
devoted  to  the  trans-continental  excursion,  in  which  the  following 
passage  occurs  :  "  Then  let  us  set  down  our  admiration  for  the  work  of 
the  Canadian  Geological  Survey.     Considering  the  means  at  its  com- 
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mand,  and  the  positively  inconvenient  extent  of  its  territory,  it  is 
marvellous  how  much  has  already  been  accomplished,  and  how  clearly 
the  general  structure  of  the  country  has  been  brought  out.  It  was 
pleasant  to  observe,  too,  how  well  its  work  was  appreciated  among  the 
people  for  whom  it  was  primarily  intended,  and  how  in  the  mining 
districts  the  geological  maps  we  carried  were  quite  familiar  to  the 
prospectors  and  mining  people  generally,  who  were  usually  furnished 
with  copies." 

The  winter  session  of  the  Geological  Society  of  America,  held  in 
Montreal  on  December  28th,  29  th  and  30th,  was  also  attended  by  a 
number  of  members  of  the  staff  of  the  Geological  Survey,  several  of 
whom  contributed  papers  on  Canadian  geology. 

With  the  increasing  scope  of  the  operations  of  the  Geological  Sur- 
vey, it  seems  to  become  every  year  more  necessary  that  the  greater 
part  of  the  time  of  the  Director  should  be  devoted  to  administrative 
work  and  official  detail,  rather  than  to  original  investigations  in  the 
field.  A  few  days  were  devoted  by  me  in  the  early  summer  to  exam- 
inations bearing  on  questions  which  have  arisen  in  connection  with 
the  mapping  of  the  rocks  of  parts  of  the  province  of  Nova  Scotia, 
relating  particularly  Jbo  the  age  to  be  assigned  to  certain  Palseozoic 
strata  in  Pictou  and  Colchester  counties,  with  a  view  to  enable  the 
early  publication  of  several  map-sheets,  which  has  been  delayed  pend- 
ing the  results  of  such  critical  inquiry.  Further  allusion  is  made  to 
the  points  in  question  on  a  later  page,  where  something  is  said  by  Dr. 
Ami  on  the  result  of  the  determination  of  the  fossils  upon  which  the 
interpretation  of  the  sections  largely  depends.  Advantage  was  also 
taken  of  my  visit  to  the  Maritime  Provinces,  at  this  time,  to  look  over, 
in  company  with  Professor  Bailey  and  Dr.  Matthew,  the  remarkable 
series  of  rocks  displayed  in  and  near  the  city  of  St.  John,  New 
Brunswick. 

At  the  close  of  the  meeting  of  the  British  Association  above  alluded 
to,  I  accompanied  the  geological  party  to  Victoria,  B.C.,  affording 
such  assistance  and  information  as  was  possible,  and  gaining  in  return 
many  useful  hints  from  several  of  the  distinguished  investigators  who 
composed  the  party.  Visits  were  made  in  going  west,  to  the  mining 
districts  centring  at  Sudbury  and  Rat  Portage,  and  one  day  was 
spent  at  Banff  and  another  at  Glacier  ;  while  on  the  way  back,  most 
of  the  party  visited  some  of  the  centres  of  mining  operations  in  West 
Kootenay.  The  party  was  everywhere  received  by  the  local  authori- 
ties with  the  greatest  cordiality,  and  I  have  reason  to  know  that  our 
scientific  guests  were  pleased  and  impressed  with  the  hopeful  and  im- 
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portant  development  of  the  mineral  and  other  resources  of  the  country, 
now  everywhere  in  progress. 

The  advances  made  in  regard  to  mining  and  the  provision  of  means  Kootenay. 
of  communication  in  the  West  Kootenay  district,  which  I  had  not  my- 
self seen  since  the  date  of  my  preliminary  report  of  1889,  are  most 
striking  and  remarkable.  Notwithstanding  the  low  price  of  silver — 
one  of  its  most  important  products — this  district  is  steadily  and  pro- 
fitably increasing  its  output  of  this  metal,  and  is  also  marketing  very 
important  quantities  of  gold,  lead  and  copper.  It  is  the  first-developed 
of  the  metalliferous  mining  districts  of  British  Ck)lumbia  and  as  such 
may  be  taken  as  an  example  of  others  yet  to  come. 

A  short  visit  was  also  paid  by  me  to  Harrison  Lake,  but  rather  with  Kamloop^. 
the  object  of  noting  its  general  geological  features  than  with  that  of 
inspecting  the  mineral  deposits  there  being  opened  up.  A  day  was 
also  spent  at  Kamloops,  for  the  purpose  of  gaining  some  knowledge  of 
the  mineral  deposits  which  have  been  discovered  since  the  date  of  my 
report  upon  that  region,  and  are  now  being  developed.  Mr.  W.  F. 
Wood  here  kindly  accompanied  and  guided  me  to  some  of  the  more 
promising  claims.  The  metalliferous  deposits  here  occur  in  connection 
with,  and  so  far  as  yet  opened  out,  may  be  said  to  be  confined  to,  a 
mass  composed  chiefly  of  gabbro,  about  six  miles  long  by  two  miles  and 
a  half  wide,  of  which  the  limits  are  approximately  defined  upon  my 
published  map.  Coal  Hill  is  a  prominent  high  part  of  the  mass,  which 
although  apparently  separated  at  the  surface  from  that  constituting 
Cherry  Bluff  and  Battle  Bluff  on  Elamloops  Lake,  is  similar  in  character 
and  no  doubt  attributable  to  the  same  Tertiary  period.  The  Cherry 
and  Battle  Blufk  mass  has  been  described  as  probably  representing 
the  central  and  originally  deep-seated  eruptive  focus  of  a  Miocene 
volcano,  and  the  ofishoot,  or  partially  separate  area  of  Coal  Hill,  is  in 
all  probability  of  the  same  character  and  date.  Both  have  evidently 
been  originally  deeply  covered  by  the  fragmental  volcanic  deposits  and 
basaltic  flows  of  which  remnants  appear  as  ridges  and  escarpments  in 
the  vicinity.  The  metalliferous  minerals  seem  to  have  been  deposited 
by  hydrothermal  action  marking  the  last  stages  of  volcanic  activity, 
a  more  or  less  complete  decomposition  of  the  rock  itself  being  affect- 
ed at  the  same  time. 

The  ores  met  with  about  Coal  Hill  consist  principally  of  iron-  and  Ores  at 
copper-pyrites,  containing  more  or  less  gold,  but  accompanied  with  but     *"  ^^ 
little  quartz.     They  follow  fractured  and  shattered  zones  which  gen- 
erally run  about  east-and-west  (magnetic)  occurring  in  nests  and  spots 
in  the  substance  of  the  rock  itself  and  in  jointage-planes,  and  some- 
times forming  masses  or  sheets  of  pure  sulphides  several  inches  thick. 
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The  sulphides  thus  appear  to  have  partly  replaced  the  rock-matter  and 
in  part  to  have  filled  intervening  joints  and  spaces  in  the  more  or  less 
brecciated  mass  ;  the  latter  being  possibly  a  subsequent  or  concluding 
phase  of  the  impregnation.  Small  quantities  of  chalcedonic  quartz, 
resembling  that  abundant  in  parts  of  the  ordinary  volcanic  rocks  of 
the  district,  were  observed  in  some  places.  A  little  native  copper  is 
also  occasionally  seen  in  small  particles  and  leaves. 

The  magnetic  iron  ores  of  Cherry  Bluff  *  may  in  all  probability  be 
considered  as  due  to  similar  action  taking  place  in  another  part  of 
the  old  volcanic  centre,  at  or  about  the  same  time.  The  general  con- 
ditions, in  fact,  show  a  resemblance  in  many  respects  to  those  found 
in  the  case  of  the  Rossland  ores,  but  the  amount  of  gold  present  appears 
to  be  less  considerable  than  in  these,  and  the  value  of  the  ores,  in  so 
far  as  yet  determined,  must  depend  chiefly  upon  their  content  in  copper. 
The  amount  of  development  actually  accomplished  is  not  very  great, 
but  some  small  shipments  of  hand-picked  ore  have  been  made. 

Parties  in  The  field-work  of  the  Geological  Survey  has,  as  a  rule,  been  carried 

the  field.  ^^^  y^^  parties  or  individuals  who  devoted  the  entire  available  season 

to  surveying  or  exploring  operations ;  but  of  late  years  it  has  fre- 
quently been  found  necessary  to  initiate  special  investigations  or 
surveys,  on  which  members  of  the  staff  or  assistants  have  been  occu- 
pied for  shorter  periods,  and  it  is  not  always  easy  to  draw  the  line 
between  these  and  the  field-parties,  properly  so  called.  Following, 
however,  the  practice  in  former  reports,  the  field-parties  of  the  past 
season  may  be  said  to  have  been  fifteen  in  number,  distributed  as 
follows : — 

British  Columbia 2 

North-west  Territories  (boring  operations) 2 

Ontario 4 

Quebec 1 

New  Brunswick 1 

Nova  Scotia 3 

Hudson  Strait 2 

15 

Special  exam-      ^^  addition  to  the  above-mentioned  parties,  special  examinations,  col- 

inations,  etc.    lee  ting  and  other  work  in  the  field  has  been  carried  out  during  the  year 

by  other  members  of  the  stsiff.     Dr.  H.  M".  Ami  spent  more  than  two 

months  in  Nova  Scotia  in  palaBontological  examinations  intended  to 

further  define  the  true  position  of  certain  series  of  rocks  in  thatprovince. 


*  Annual  Report,  Geol.  Surv.  Can.,  vol.  VII.  (N.  S.)  p.  341  b. 
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He  was  also  sent  to  western  Ontario  in  September  to  investigate  the 
reported  discovery  of  mastodon  remains  in  new  localities  there,  with 
results  given  on  a  subsequent  page.  Mr.  L.  M.  Lambe  was  occupied 
for  nearly  three  months  in  the  North-west  Territories  in  collecting,  and 
in  inspecting  the  boring  operations  on  the  Saskatchewan.  Mr.  E.  D. 
Ingall  found  time  to  visit  a  few  mineral  occurrences  of  interest  and 
Mr.  A.  A.  Cole  spent  three  weeks  in  making  plans  of  the  graphite 
deposits  opened  up  in  Buckingham  township,  Que.  A  visit  was  made  by 
Mr.  W.  F.  Ferrier  to  Hastings  and  Peterborough  counties  in  con- 
nection with  certain  minerals  and  rocks  found  there.  Mr.  J.  White 
devoted  nearly  three  weeks  to  running  some  necessary  survey  lines 
in  parts  of  Prescott  and  Frontenac  counties,  Ont. 

Mr.  C.  W.  Willimott  was  also  employed  as  usual  for  some  time  in 
obtaining  specimens  of  rocks,  ores  and  minerals  suitable  for  school 
collections. 

The  main  features  of  the  field-work  of  the  year,  may,  in  the  first  Synopsis  ot 
place,  be  alluded  to  in  order,  further  details  being  contained  in  the  ^®^<^"^'^^^- 
reports  given  on  later  pages : — 

In  British  Columbia,  attention  was  given  almost  entirely  to  the 
West  Kootenay  district,  Mr.  R.  G.  McConnell  continuing  the  geologi- 
cal work  there,  while  the  necessary  topographical  data  were  being 
obtained  by  Mr.  J.  McEvoy.  Messrs.  R.  W.  Brock  and  W.  W.  Leach 
acted  as  assistants.  The  principal  object  in  view  has  been  to  provide  a 
geological  map  embracing  the  main  mining  camps  and  connecting 
them,  and  so  much  progress  has  now  been  made  in  this  that  a  consid- 
erable part  of  the  entire  West  Kootenay  sheet  can  now  be  compiled 
and  engraved.  The  principal  rock-formations  of  the  district  have  been 
recognized  and  outlined  and  much  valuable  information  respecting  the 
occurrence  of  the  various  classes  of  ore-deposits  has  been  obtained. 
An  abstract  of  such  facts,  for  a  part  of  the  region,  is  given  in  the  ex- 
planatory notes  on  the  preliminary  edition  of  the  Trail  Creek  map, 
already  published. 

In  Manitoba,  a  short  season  was  spent  by  Mr.  J.  B.  Tyrrell  in 
further  defining  and  investigating  the  thickness  and  relations  of  the 
Devonian,  Silurian  and  Cambro-Silurian  strata,  chiefly  between  Mani- 
toba and  Winnipeg  lakes,  the  results  being  such  as  to  now  admit  of 
the  delineation  of  the  several  formations  with  proximate  accuracy  on 
that  part  of  the  map  of  Lake  Winnipeg  and  its  vicinity. 

In  the  Rainy  Lake  district  of  Western  Ontario,  Mr.  W.  Mclnnes 
continued,  and  has  completed,  the  surveys  and  examinations  necessary 
for  the  area  to  be  covered  by  the  Manitou  sheet  of  the  geological  map. 
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Synopsis  of  which  is  now  in  course  of  compilation  in  the  office.  He  reports  fav- 
field-work—  ourably  of  the  prospects  for  gold  mining  in  that  comparatively  new 
part  of  the  region.  A  portion  of  his  time  was  also  devoted  to  the 
revision  of  the  geology  of  the  northern  part  of  the  Lake  of  the  Woods, 
where  mining  is  now  well  established,  with  the  object  of  completing 
the  data  for  a  corrected  edition  of  the  map  of  that  lake  and  its  vicinity. 

Mr.  A.  E.  Barlow  and  Dr.  F.  D.  Adams  report  jointly  on  their 
further  work  in  Central  Ontario,  on  the  Haliburton  sheet.  The  chief 
geological  problem  involved  in  this  region  is,  it  will  be  remembered, 
that  respecting  the  relations  of  the  Hastings  and  Grenville  series  and 
the  possible  connection  of  these  with  the  Huronian  rocks.  Mr.  Barlow 
notices  at  some  length  the  distribution  and  mode  of  occurrence  of  the 
corundum  deposits,  which  constitute  an  interesting  feature  of  the 
district  and  one  probably  of  economic  importance. 

On  the  Perth  and  Ottawa  City  sheets,  the  position  of  which  is  in- 
dicated by  the  names  applied  to  them,  work  was  continued  by  Dr.  R. 
W.  Ells.  These  sheets  include  large  areas  both  of  the  crystalline 
Archaean  rocks  and  of  the  Cambro-Silurian  formations,  the  distribution 
and  character  of  which  is  being  systematically  worked  out.  Iron  ores 
occur  in  a  number  of  places  in  the  crystalline  rocks,  and  prospecting  is 
being  carried  on  for  gold  and  other  metallic  minerals.  The  Cambro- 
Silurian  strata  are  chiefly  of  value  as  structural  materials,  but  their 
position  and  structure  is  also  of  importance  in  connection  with  the 
question  of  the  possible  occurrence  of  natural  gas. 

By  Mr.  R.  Chalmers,  work  was  continued  on  the  gold-bearing  alluviums 
of  the  *  Eastern  Townships '  of  Quebec,  and  it  is  now  intended  to  com- 
plete a  report  upon  these.  The  investigation  of  the  superficial 
deposits  and  ancient  shore-lines  along  the  St.  Lawrence  and  Ottawa 
valleys,  both  in  Quebec  and  Ontario,  was  also  continued,  with  inter- 
esting results,  of  which  a  somewhat  full  synopsis  is  given  on  a  later 
page. 

Exploratory  work  was  conducted  by  Dr.  R.  Bell  and  Mr.  A.  P.  Low 
on  the  north  and  south  shores,  respectively,  of  Hudson  Strait.  This 
was  rendered  possible,  and  appeared  to  be  desirable,  in  connection  with 
the  Hudson  Bay  expedition  despatched  under  Dr.  Wakeham  of  the 
Department  of  Marine  and  Fisheries. 

The  coast  explored  by  Dr.  Bell,  extends  from  Ashe  Inlet  and  Big 
Island  north-westward  to  Tchorback,  a  length  of  about  250  miles,  and 
a  journey  was  also  made  by  him  inland  from  the  head  of  Amadjuak 
Fiord  to  the  vicinity  of  Amadjuak  Lake,  a  distance  estimated  at  fifty 
miles.     The  length  of  coast  examined  is  fringed  by  numerous  islands 
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of  all  sizes,  and  is  described  as  rugged,  and  for  the  most  part  \noun-  f ^°^"*/^^ 
tainoos.     The  rocks  of  this   coast  are   those    of    the    Laurentian,  CorU, 
inclading  important  beds  of  crystalline  limestone,   and   in  part  no 
doubt  referable  to  the  Grenville  series  rather  than  to  the  fundamental 
gneiss.     Graphite  and  mica  are  known  to  occur  in  association  with 
these  rocks  here,  but  have  not  yet  been  found  in  deposits  of  economic 
importance.     Silurian  limestones  are  believed  to  occur  in  the  interior 
of  Baffin  Ijand  to  the  north  of  Amadjuak  Lake,  and  Cambro-Silurian         ^ 
limestones,  apparently  of  Hudson  River  age,  were  found  to  characterize 
Akpatook  Island  in  Ungava  Bay. 

Mr.  XjoVs  exploration  began  at  Douglas  Harbour,  about  130  miles 
from  the  west  end  of  Hudson  Strait,  and  included  the  southern  shore 
thence  eastward  for  a  distance  of  about  650  miles,  or  to  George  River, 
Ung&va  Bay.  This  coast  has  been  mapped  with  approximate  accuracy 
and  &  general  knowledge  of  its  geological  structure  has  been  obtained. 
The  rocks  consist  chiefly  of  granites  and  granite-gneisses,  but  include 
areas  of  schistose  rocks  which  appear  to  represent  the  Cambrian  of  the 
interior  of  the  Labrador  Peninsula  in  a  considerably  altered  state  and 
have  iron  ores  associated  with  them. 

In  New  Brunswick,  Prof.  L.  W.  Bailey  has  been  employed  in  visiting 
and  examining,  so  far  as  possible,  all  the  mineral  occurrences  of  known 
or  supposed  economic  importance,  and  is  now  engaged  in  putting  his 
observations  in  the  form  of  a  83rstematic  report. 

In  Nova  Scotia,  regular  field-work  has  been  continued  by  Messrs. 
H.  Fletcher  and  E.  R  Faribault,  with  assistants.  Mr.  Fletcher's 
time  was  chiefly  devoted  to  the  mapping  of  the  areas  to  be  covered  by 
the  Springhill  and  Joggins  map-sheets,  but  examinations  were  also 
made  in  other  parts  of  the  province,  particularly  in  Cape  Breton,  where 
additional  data  were  required  in  connection  with  the  preparation  of 
revised  editions  of  some  of  the  map-sheets  of  the  Sydney  coal-field. 
Mr.  Faribault's  work  was,  as  in  previous  years,  in  connection  chiefly 
with  the  gold-bearing  rocks  of  the  Atlantic  coast  belt  He  was  in- 
structed, however,  on  this  occasion,  to  devote  most  of  the  season  to  a 
critical  review  and  examination  of  the  gold  mining  districts  of  the 
already-surveyed  eastern  part  of  the  province,  with  a  view  to  the  pre- 
paration of  a  general  report  upon  these.  In  his  preliminary  report, 
given  on  later  pages,  it  has  been  thought  advisable  to  include  such 
detail  respecting  the  structure  and  mode  of  occurrence  of  the  gold- 
bearing  veins  as  may  be  of  immediate  importance  to  the  miners,  much 
attention  being  at  the  present  moment  turned  to  the  gold  mines  of 
Nova  Scotia. 
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Experimental  Barings  in  Northern  Alberta, 

i 
Boring  opera-      The  circumstances  under  which  it  became  necessary  to  cease  opera- 

Northem         tions  on  the  bore-hole  at  Athabasca  Landing,  at  a  depth  of  1770  feet 

Alberta.  yfreve  fully  explained  in  the  last  Summary  Report.     The  "  tar  sands " 

at  the  base  of  the  Cretaceous,  in  which  the  occurrence  of  petroleum  is 

probable,  were  not  actually  reached  in  this  boring,  but  much  general 

geological  information  of  value  was  obtained. 

Sites  ohoeen  In  view  of  the  facts  disclosed  and  in  accordance  with  the  recommenda- 
f or  bore-holes.  ^^^^  based  on  them  and  given  in  the  last  Summary  Report,  provision 
was  made  for  work  upon  two  new  experimental  boreholes,  the  sites 
selected  for  these  being  respectively  the  mouth  of  Pelican  River,  ninety 
miles  down  the  Athabasca  below  the  Landing,  and  Victoria,  on  the 
Saskatchewan.  Contracts  for  the  work,  which  was  to  proceed  as  far 
as  possible  concurrently  at  the  two  places,  were  entered  into  with  Mr. 
W.  A.  Fraser.  It  was  hoped  that  a  depth  of  1000  feet  would  be  attained 
in  each  place  during  the  season  ;  that  depth  being  likely  to  afford  all 
the  information  required  at  the  first-named  locality,  while  a  depth  of 
about  2000  feet  will  eventually  be  required  at  the  second.  Although 
the  expectations  in  regard  to  depth  have  not  been  fully  realized,  owing 
to  circumstances  detailed  in  the  annexed  repoH  of  Mr.  Fraser,  very 
substantial  progress  has  been  made. 
Boring  at  The  most  interesting  developments  have  been  those  in  connection 

Pelican  River,  ^^j^  ^^  Pelican  boring,  where  the  "  tar  sands  "  appear  to  have  been 
reached  (nearly  as  anticipated)  at  about  750  feet  and  penetrated  to  a 
depth  of  about  70  feet.  Maltha  or  heavy,  tariy  petroleum  was  here 
met  with,  saturating  the  sands  and  shales  in  a  manner  similar  to  that 
found  in  the  same  lower  Cretaceous  beds  where  they  outcrop  naturally 
further  down  the  Athabasca  ;  but  at  820  feet  an  exceedingly  hea\'y  flow 
of  natural  gas  under  great  pressure  was  struck,  such  as  to  prevent  for 
the  time  being  any  further  work  in  the  hole. 

Information  The  actual  knowledge  thus  gained  of  the  continued  presence  of  the 
TOto^um  Mid  J'^*!*^*  *^  *  distance  of  some  sixty  miles  from  the  nearest  natural  out- 
g«*  crop  of  the  "  tar  sands,"  is  of  importance  in  greatly  extending  the  area 

of  the  probably  petroleum- bearing  field.  The  great  flow  of  natural 
gas  would  also  in  itself  be  of  economic  value  if  situated  where  it  could 
be  immediately  utilized,  but  this  is  not  at  present  the  case  in  this 
locality.  It  is  of  particular  interest,  however,  when  taken  in  connec- 
tion with  the  considerable  quantity  of  gas  met  with  in  the  Athabasca 
Landing  boring  and  that  found  in  borings  made  for  water  at  Langevin 
and  Cassels  on  the  line  of  the  Canadian  Pacific  Railway.  The  gas  is  not 
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found  in  these  four  places  at  exactly  the  same  horizon  in  the  Cretaceous 
rocks ;  but  its  occurrence  goes  far  to  prove  that,  particularly  in  the 
lower  strata  of  the  Cretaceous,  natural  gas  in  quantities  of  commercial 
value  may  be  expected  to  occur  over  a  vast  area  of  the  North-west,  the 
distance  between  the  extreme  points  at  which  its  existance  has  now 
been  determined  (Langevin  and  Pelican)  being  about  350  miles. 

The  occurrence  of  maltha  or  natural  tar  in  the  rocks  penetnited  in 
the  Pelican  boring  instead  of  petroleum  proper,  is,  it  must  be  confessed^ 
to  »>me  extent  disappointing^  as  it  had  been  hoped  that  when  at  a 
distance  from  the  natural  outcrops  which  have  been  subjected  to  pro- 
longed atmospheric  influences  the  tarry  matter  would  be  found  to  be 
replaced  by  a  lighter  oil.  It  must  be  remembered,  however,  that  the 
•ooroe  of  the  petrolmim  which  has  saturated  the  lower  beds  of  the 
Cretaceous  is  to  be  looked  for  in  the  underlying  Devonian  rocks,  and 
even  in  this  boring  it  is  quite  probable  that  in  the  lower  layers  of  the 
"  tar  sands,"  or  in  the  underlying  formation,  such  lighter  oil  of  greater 
commercial  value  may  yet  be  found.  But  should  this  not  prove  to  be 
the  case  here,  there  is  still  every  reason  to  believe  that  these  more 
favourable  conditions  will  be  found  in  other  parts  of  the  field. 

The  strata  passed  through  so  far  in  the  boring  at  the  Pelican  may  Section  at 
thus  be  summarized  and  classified  : — 

Depth  from  Thickness  of 

surface.  formation. 

86  feet    Sand  and  gravel  (surface  deposits) 86  feet. 

185    '*       Dark  bluish-black*  soft  shales,  with  some  sand- 
stone in  upper  part.    Pelican  shales . 
aos  and  sand 


465    **       Grayish  sands  and  sandstones,  and  brownish  and 

g^yish  shales.    Orand  Bapids  sandstones 

760    "       Grayish  and  brownish  shales,  alternating  with 


g^yish  shales.    Gfrand  Bapids  sandstones 280 

Avish  and  brownish  shales,  alternating  with 
thin  beds  of  hard  sandstone  and  ironstone. 


ClearwcUer shaUs ..285    " 

820    "       Sands  and  clays  often  saturated  with  heavy  oils 

and  tar.    Tar  sands 70    '*   or  more. 

The  above  section  may  be  compared  with  that  given  in  the  Sum- 
mary Report  of  1895  for  Athabasca  Landing,  and  with  that  found  and 
described  on  the  lower  river  by  Mr.  R.  G.  McConnell,  Annual  Report 
(New  Series).  Vol.  V.,  part  d. 

It  is  proposed,  if  the  discharge  of  gas  from  the  bore-hole  shall  have  Further 
by  that  time  so  far  diminished  as  to  render  work  possible,  to  continue  op®™*!^'^^. 
this  boring  next  summer  to  a  depth  of  about  1000  feet,  which  should 
carry  it  some  distance  into  the  rocks  underlying  the  Cretaceous  and 
make  a  complete  and  satisfactory  test  for  this  particular  locality. 

In  the  boring  at  Victoria,  only  the  dark  overlying  shales  have  yet  Boring  at 
been  penetrated,  to  a  total  depth  of  705  feet.     It  was  known  that  '^'^"*- 
iheae  would  have  to  be  sunk  through,  and  no   particular  results   of 
2i 
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interest  are  to  be  looked  for  until  a  considerably  greater  depth,  has 
been  attained.  Very  considerable  difficulties  have  been  encountered 
here  by  reason  of  the  exceptionally  soft  and  incoherent  nature  of  these 
shales,  which  can  be  retained  in  place  only  by  completely  casing  the 
bore-hole  as  it  advances.  Tt  will  probably  be  necessary  to  enlarge  a  con- 
siderable length  of  the  boring  already  made  here  and  to  introduce  casing 
of  greater  diameter  before  further  progress  can  be  made  in  depth.  It 
is  proposed,  however,  if  possible,  to  complete  this  hole  to  a  depth  of 
about  2000  feet  next  summer. 

Report  on  Mr.  Eraser's  report  on  the  boring  operations  carried  out  during  the 

tions.  '   PAst  season,  with  particulars  of  the  beds  passed  through,  is  as  follows : 

"  I  have  the  honour  to  submit  the  following  report  of  operations 
conducted  during  the  summer  of  1897  at  Pelican  River  on  the  Atha- 
basca, Slid  at  Victoria  on  the  Saskatchewan. 

"  Owing  to  the  late  date  at  which  the  contracts  for  these  two  borings 
were  signed,  and  the  necessity  of  a  complete  new  outfit  for  Victoria, 
which  took  some  time  to  get  together,  a  late  start  in  the  spring  was 
made.  I  arrived  in  Edmonton  on  May  24th,  and  the  car-load  of  ma- 
chinery destined  for  Victoria  arrived  by  the  same  train.  The  Hudson's 
Bay  Company's  steamer  which  had  been  arranged  for  by  telegram,  was 
waiting  to  take  the  machinery  down  to  Victoria.  When  I  arrived  the 
captain  was  inclined  to  leave  without  the  machinery,  as  the  river  was 
falling  rapidly  and  he  was  afraid  that  his  steamer  would  ground,  owing 
to  the  heavy  load  he  would  be  carrying.  The  plant  was,  however, 
loaded  without  delay  and  left  for  Victoria  on  May  26th.  No  casing 
had  arrived  as  yet^  so  none  could  be  taken  down  with  the  plant. 

'*  I  had  brought  two  gangs  of  trained  men  up  with  me.  One  of 
these  I  sent  to  Athabasca  Landing  to  load  the  plant  and  machinery 
there  upon  boats  and  rafts  for  Pelican  Rapids.  The  other  gang 
proceeded  with  me  to  Victoria  by  steamer.  As  the  captain  had  feared, 
the  boat  grounded  twice  going  down  and  did  not  arrive  at  Victoria 
until  June  2nd. 

"  After  starting  the  men  at  building  the  rig  at  Victoiia,  I  hurried 
back  to  Edmonton.  The  five  car-loads  of  casing  had  meanwhile 
arrived.  As  the  steamer  would  not  be  making  another  trip  for  some 
time  I  was  compelled  to  send  casing  enough  to  do  the  first  part  of  the 
work  down  by  teams.  The  rate  by  steamer  was  $5  per  ton,  while  that 
by  team  was  $15.  I  also  unloaded  all  of  the  casing  from  the  cars,  Mr. 
McCauley,  of  the  Cartage  Co.,  transporting  to  the  edge  of  the  river 
the  casing  destined  for  Victoria,  and  that  destined  for  the  Pelican 
being  taken  over  to  the  north  side  of  the  river  by  the  teamster  who 
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had  contracted  to  deliver  it  at  Athabasca  Landing.     I  then  proceeded  Report  on 
to  Athabasca  Landing,  arriving  there  on  June  8th.  tkSs— C^'*" 

'*  There  it  was  found  that  the  men  had  just  finished  loading  the 
plant,  and  part  of  the  casing.  With  three  rafts  and  a  large  flat-boat 
loaded  with  all  they  could  carry,  we  left  on  the  morning  of  the  10th 
to  descend  the  river  to  the  mouth  of  the  Pelican  River. 

'^  We  experienced  great  difficulty  with  the  rafts  when  nearing  the 
mouth  of  the  Pelican,  and  were  forced  to  leave  two  of  them  some  four 
miles  above  and  to  proceed  down  with  the  boat  and  one  raft.  We 
landed  these  in  a  low,  horse-shoe  like  flat  where  the  Waupaska  trail 
strikes  the  Athabasca,  about  two  miles  above  Pelican  River.  There 
we  unloaded  the  machinery  and  then  brought  the  other  rafts  down.  No 
horses  or  oxen  could  be  procured,  and  the  work  had  to  be  done  entirely 
by  hand,  under  great  difficulties.  We  proceeded,  however,  to  build 
the  rig,  and  began  the  hole  by  digging. 

"The  river  began  to  rise  on  the  night  of  the  19th,  and  on  the  next 
day  (Sunday)  it  was  up  about  the  derrick  and  had  submerged  all  the 
machinery  and  tools.  It  was  the  highest  flood  that  had  occurred  on 
the  Athabasca  for  many  years,  and  our  work  was  brought  to  a  stand- 
still for  several  days.  • 

"  After  the  water  fell  back  into  its  proper  bed,  I  discovered  that  it 
had  cut  away  the  bank  upon  which  the  tools  had  been  lying,  and 
^ese  had  dropped  off  into  about  eight  feet  of  water.  Then  for  many 
days  we  were  fishing  the  tools  out  of  water.  Some  of  the  most  im- 
portant ones  we  could  not  find  at  all,  as  they  were  buried  under  about  . 
two  feet  of  mud  below  eight  feet  of  water.  But  by  using  some  ingen 
uity  and  doing  much  blacksmithing  we  managed  to  get  tools  enough 
together  to  proceed  with  the  work,  but  we  did  not  get  started  until 
the  1st  of  July. 

'*  Li  the  first  part  of  the  bore  an  unexpected  difficulty  was  encount- 
ered. All  along  the  river  it  seemed  as  though  the  shale  rose  to  the  very 
8ur&ce,  and  where  we  had  located  I  did  not  expect  to  encounter  more 
than  six  or  eight  feet  of  sand  and  gravel  at  the  most.  I  put  in  first  a 
large  square  cribbing,  six  feet  in  diameter,  down  to  about  eight  feet, 
then  a  wooden  conductor,  15  inches  in  diameter,  down  16  feet,  and 
still  the  sand  and  gravel  continued.  I  then  put  down  the  8f  inch 
iron  casing  to  41  feet  4  inches,  but  the  sand  and  gravel  still  continued. 
This  was  on  the  12th  of  July — or  two  weeks  that  we  had  been  getting 
down  41  feet. 

"  As  we  were  driving  on  the  8f-inch  casing  all  I  thought  it  would 
stand,  and  as  the  next  size — 7f-inch — ^had  not  yet  arrived,  I  put  down 
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Report  on  5|-inch  casing  to  67  feet  to  see  if  I  could  get  through  the  gravel  I 
tions— cSni^  then  pi  Jled  this  out  and  drove  the  8|-inch  casing  to  63  feet.  This  was 
all  the  8|-inch  casing  I  had.  As  the  gravel  and  sand  still  continued, 
I  put  in  the  7|-inch  casing,  which  had  by  this  time  arrived.  At  86 
feet  6  inches  I  struck  a  dark-bluish  shale,  and  had  succeeded  in  getting 
through  the  sand  and  gravel  at  last.     This  was  on  the  16  th  of  July. 

"  The  di£ferent  strata,  as  encountered  after  this,  are  set  out  in  the 
subjoined  log.  I  used  some  of  the  heavy  petroleum  or  maltha  which 
flowed  from  the  well  in  raising  steam,  and  it  made  an  extremely  good 
fuel. 

"  If  the  hard  slate  stratum  at  821  feet  6  inches  had  been  pierced,  a 
great  flow  of  petroleum  might,  in  my  opinion,  have  been  encountered. 
Indeed,  it  is  altogether  possible  that  at  that  depth  we  were  within  a 
few  feet  of  a  large  body  of  petroleum.  Had  it  been  struck  while  the 
flow  of  gas  was  in  the  unconquered  condition,  the  result  would  have 
been  disastrous,  as  there  might  have  been  no  possible  means  of  check- 
ing the  flow.  The  flow  of  gas  was  so  great  that  a  cannon  ball  could  not 
have  been  dropped  down  the  pipe. 

**  The  '  tar  sands '  seem  to  have  been  encountered  at  about  the  ex- 
pected depth,  and  it  appears  likely  that  the  limestone  will  be  met  with 
before  800  feet  is  reached. 

'*  Owing  to  the  impossibility  of  making  further  progress  at  the  time, 
at  this  place,  I  determined  to  allow  the  gas  free  escape,  and  it  is  quite 
likely  that  by  next  spring  we  shall  be  able  to  control  it,  and  deepen 
the  bore.  The  4f  inch  casing  is  in  good  shape,  being  perfectly  free,  the 
last  thing  I  did  being  to  raise Jt  five  feet  to  give  the  gas  better  vent. 

'*  The  fact  that  these  petroleum-bearing  sands  are  encountered  at 
this  depth  so  far  away  from  the  outcrop  lower  down  the  river,  to  my 
mind  favours  a  belief  in  the  existence  of  an  oil-field  of  great  extent." 

RECORD  OF  STRATA   PASSED  THROUGH    IK    THE    PELICAN    RIVER   BORING. 

1-86    ft.  Sand  and  gravel. 
86-101    "  Dark-bluish  shale,  very  soft. 
101-105   "  Soft  sandstone. 
105-185   "  Dark-bluish  shale,  very  soft. 

At  185  feet  struck  slightly  saline  water.     There  was  a 
distinct  change  in  the  shale  at  185  feet,  it  changing  to  a 
reddish-brown  colour. 
185-225   "  Reddish-brown  shale.     Rather  nard. 
225-234    '<  Sandstone. 

At  225  feet  struck  water  which  flowed  over  the  top  of 
the  bore. 
234-245    **   Sandstone  and  brown  shale. 
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245-253  ft.  Hard  gray  cemented  shale. 

At  253  feet  struck  more  water  and  gas. 
253-280   '*   A  light  greenish-gray  shale  that  settles  very  quickly  about 

the  drUl,  making  it  difficult  to  extract  it  after  boring 

about  two  feet. 
280-290   "   Soft  greenish-gray  shale,  cement-like. 
290-308   "  Brown  shale,  with  strata  of  gray  shale. 
308-310   "  Brown  shale. 

310-311    **   Hard  sandstone.     More  gas  and  water. 
311-328    "  Brown  shale  and  sandstone  in  alternate  strata. 
328-340   '<  Sandstone. 
340-353    "   Brown  shale. 
353-365    '<   Hard  sand-rock,  with  layers  of  softer  rock.     At  about  355 

feet  struck  maltha  or  oil  of  a  very  heavy  specific  gravity. 

This  flowed  in  small  clots  on  top  of  the  water  from  the 

well,  and  several  barrels  of  it  ran  away  into  the  river. 

There  was  a  good  deal  of  gas  with  this  heavy  petroleum. 
365-410    <*  Sandstone,  rather  hard. 

By  this  time  the  flow  of  petroleum  had  nearly  ceased.  I 
concluded  that  the  water  which  came  from  below,  being 
icy  cold,  had  chilled  it  where  it  came  into  the  bore,  and 
had  thickened  it  so  as  to  choke  the  vein. 
410-427    "   Brown  shale. 
427-450    "   Hard  brown  shale. 
450-465    ''   Sandstone.     More  water  and  gas. 
465-481    "  Gray  shale. 
481-498   "  Gray  shale,  caving  rather  badly. 
498-503    "  Gray  shale,  very  sticky. 
503-526    "   Gray  shale,  very  sticky  and  like  the  cemented  gray  shale 

we  had  before. 
526-532    "  Ironstone. 
532-538   "   Gray  shale. 
538-553    "   Gray  shale,  oement-like. 
553-556    "   Sandstone. 
556-558    "   Very  hard,  probably  ironstone. 
558-563    "    Very  hard  sandstone, 
563-573    "   Brown  shale. 
573-590    **   Gray  shale,  streaks  of  sandstone. 
590-620    "   Gray  shale,  brownshale  and  sandstone  in  alternating  strata; 

the  cuttings  from  the  sand  pump  carrying  distinct  traces 

of  maltha. 
620-625    "   Gray  shale. 

Struck  a  strong  flow  of  gas  at  625  feet.  Gas  remarkably 

pure  and  free  from  odour.     Considerable  maltha  coming 

away  with  the  water. 
625-643    "   Very  hard  sandstone. 
643-648    *'  Soft  gray  shale. 
648-652    "  Hard  sandstone. 
652-665    ''   Soft  gray  sandy  shale. 
665-675    "   Ironstone. 
675-684    "   Soft  gray  shale. 
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684-685  ft.  Hard  sandstone. 

685-703    "  Soft  dark-gray  shale. 

703-713    "   Hard  sandstone. 

713-718   "   Soft  gray  sandy  shale. 

718-723    "  Hard  sandstone. 

723-733    "   Sandstone. 

733-743    "  Soft  gray  shale. 

743-71^8    "  "         "        with  streaks  of  soft  sandstone. 

Struck  gas  and  some  oil  at  750  feet.  Quite  a  strong 
flow  of  gas  at  this  point.  Heavy  oil  similar  to  that 
obtained  before,  but  of  a  higher  specific  gravity  came  out 
with  the  cuttings  in  the  sand-pump.  The  heavy  oil  seems 
mixed  all  through  the  sandstone  and  shale  at  this  depth, 
and  it  looks  as  though  the  tar-sands  had  been  entered  at 
about  740  feet. 

The  water  was  shut  off  by  the  casing  at  740  feet  and 
the  hole  is  perfectly  dry  with  the  exception  of  the  water 
we  put  in  to  drill  with.  This  shows  that  there  is  no  water 
in  these  lower  sandstones,  which  is  of  great  importance 
and  value. 

758-781    "  Soft  dark-gray  shale,  and  soft  sandstone. 

The  shale  and  sandstone  here  show  very  little  perceptible 
difference,  the  heavy  oil  having  consolidated  them  into  a 
homogeneous  mass. 

At  773  feet  a  heavier  flow  of  gas  was  struck.  It  made 
a  roaring  noise  coming  out  of  the  bore,  and  had  quite  a 
pronounced  petroleum  odour.  Increased  quantities  of 
petroleum  in  the  cuttings  at  these  depths. 

781-800   "   Alternate  strata  of  soft  gray  shale  and  soft  sandstone. 

These  also  completely  saturated  with  heavy  petroleum. 
Increased  quantities  of  petroleum  observed  in  the  sand- 
pump.  The  gas  increasing  in  volume  all  the  time.  It  has 
a  distinct  petroleum  odour,  but,  unlike  the  gas  met  with  in 
the  Petrolia  oil  field,  it  is  free  from  sulphur  and  does  not 
inflame  the  eyes. 

800-820   "  The  same  as  foregoing. 

At  820  feet  a  tremendous  flow  of  gas  was  struck,  which 
blew  every  drop  of  water  out  of  the  bore.  The  roar  of  the 
gas  could  be  heard  for  three  miles  or  more.  Soon  it  had 
completely  dried  the  hole,  and  was  blowing  a  cloud  of  dust 
50  feet  in  the  air. 

Small  nodules  of  iron-pyrites,  about  the  size  of  a  wall- 
nut,  were  blown  out  of  the  hole  with  incredible  velocity. 
They  came  out  like  bullets  from  a  rifle.  We  could  not  see 
them  going,  but  could  hear  them  crack  on  the  top  of  the 
derrick.  It  was  impossible  to  do  anything  with  the  bore 
that  day,  so  we  were  forced  to  let  it  stand  just  as  it  was. 
There  was  danger  that  the  men  would  be  killed  if  struck 
by  these  missiles. 

The  next  day  a  long  stick  was  put  on  the  tools,  so  that 
the  men  could  turn  them  without  getting  too  close  to  the 
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bore.     In  this  way  we  succeeded  in  penetrating  through  Report  on 
18  inches  of  a  conglomerate  mass  of  these  iron-pyrites  i^"^^'^ 
nodules  embedded  in  heavy  petroleum.     As   we  drilled 
through  this  the  gas  threw  out  the  nodules  with  clots  of  oil. 
820-821  ft.  6  in.  Conglomerate  mass  of  iron-pyrites  nodules  embedded 
in  oil. 

At  821  feet  6  inches  a  very  hard  stratum  of  slate  was 
encountered,  which  we  penetrated  about  3  inches.  We 
could  get  no  water  down  the  well  on  account  of  the  strong 
flow  of  gas,  so  we  could  make  no  further  progress  with  the 
drill  in  this  hard  cutting.  The  danger  to  the  men  was  so 
great  that  they  refused  to  work  longer  over  the  bore.  We 
then  put  the  4|-inch  casing  down  to  the  very  bottom, 
hoping  to  shut  off  the  gas,  but  it  failed  to  do  so. 

The  casing  in  this  bore-hole  is  as  follows : — 

Casing  (wooden),  15  inches — 16  feet. 

'*  (iron)        8|     "        63     "     7  inches, 

cc  «(  7|     c(      222     " 

"  "  6|     "      395     " 

"  "  5f     "      747     " 

"  «  4f     "      820     " 

'*  Just  about  the  time  the  boring  at  the  Pelican  was  suspended  one  of 
my  men  came  over  from  Victoria,  by  way  of  Lac  la  Biche,  bringing  me 
intelligence  that  work  had  stopped  owing  to  difficulties  about  the 
casing,  and  that  the  well  was  only  600  feet  deep.  I  instructed  the 
gang  that  had  been  working  at  the  Pelican  bore  to  proceed  to  Victoria 
without  delay,  and  pushed  on  ahead  myself,  arriving  there  several 
days  before  them.  Upon  my  arrival  I  found  that  the  driller  had  not 
been  carrying  out  my  orders,  and  owing  to  this  he  severed  his  connec- 
tion with  the  work. 

"  There  had  also  been  a  great  flood  on  the  Saskatchewan,  carrying 
away  some  of  the  casing  clamps  and  a  few  other  things. 

"  The  bore  had  been  located  about  200  feet  to  the  north  of  the  mouth 
of  Egg  Creek,  on  the  flat  land  about  8  feet  above  high-water  mark. 
They  had  not  been  troubled  much  by  caving  in  the  bore-hole  down  to 
a  depth  of  560  feet,  but  beyond  that  it  caved  very  badly.  I  found  the 
well  cased  down  to  560  feet  with  6|-inch  casing.  The  driller  had  not 
used  the  under-reamer,  and  the  casing  was  stuck  at  that  point. 

*'  I  pulled  the  6|  inch  casing  out,  meaning  to  put  down  the  7|-inch, 
but  there  was  an  obstruction  on  the  inside  of  the  8|-inch  casing  and  it 
would  not  go.  I  then  put  down  the  6f-inch  again  and  used  the  patent 
under-reamer  ahead  of  it  until  we  got  to  a  depth  of  700  feet.     Here  the 
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Re^rt  on        pressure  on  the  casing  from  the  caving  material  became  so  great  that 
ti^SS^^^   it  could  not  safely  be  driven  any  further. 

"This  fact  will  convey  a  good  idea  of  how  the  formation  here- 
encountered  caved.  At  560  feet  there  was  no  caving,  and  from  there 
to  700  feet,  a  distance  of  only  140  feet,  was  sufficient  to  jam  this  string 
of  casing  so  tight  that  it  could  not  be  driven  any  further. 

"  At  Athabasca  Landing  each  string  of  casing  could  be  driven  from 
600  to  1000  feet. 

"  As  the  6|-inch  casing  would  have  to  be  drawn  up  from  the  bore 
and  larger  casing  put  down,  so  that  the  6f-inch  casing  could  be  carried 
to  a  much  greater  depth ;  and  as  this  could  not  be  (}one  in  the  time 
remaining  to  work  in  during  the  autumn  and  consultation  with  the 
Department  seemed  necessary  to  decide  upon  the  best  course  to  pursue 
about  the  larger  casing,  I  determined  to  close  down  the  work  at  that 
time,  the  20th  of  October. 

"  The  work  at  Victoria  would  have  been  more  successful  could  I  have 
been  there  myself  during  the  summer.  But  as  the  Department  hoped 
for  some  results  this  season  from  the  Pelican  River  boring,  the  depth  at 
which  oil  should  be  obtained  being  much  less,  I  remained  there." 

RECORD   OF   STRATA   PASSED   THROUGH    IN   THE   BORING    AT   VICTORIA. 

Sand. 

light-gray  shale,  with  traces  of  sand. 

Q|*ay  sandy  shale. 

Light-gray  sandy  shale. 

"  shale.     No  sand. 

Qray  shale,  darker  in  colour. 

"  lighter. 

"  brownish  colour. 

Ironstone  strata. 
Light-gray  shale. 

"     brownish-gray  shale ;  quite  hard. 
At  156  feet  struck  a  small  vein  of  gas. 
Dark-brownish  shale,  with  streaks  of  ironstone 
Dark -brown  shale.     Strata  of  sandstone. 
Gray  shale.     Ironstone  stratum. 

"         with  a  3-foot  stratum  of  ironstone. 
Brownish-gray  shale ;  hard. 
Gray  shale  ;  hard. 
Dark-gray  shale ;  softer. 

"  "       harder. 

Brownish-gray  shale :  hard. 
Light-gray  shale  ;  hard ;  2  feet  ironstone. 
Brown  shale. 
Brownish-gray  shale. 


1-  10  feet. 

10-  20 

C( 

20-  30 

(i 

30-  50 

(( 

50-100 

C( 

100-110 

(( 

110-120 

(( 

120-130 

it 

130-131 

it 

131-140 

u 

140-180 

(C 

180-260 

(C 

260-270 

(( 

270-280 

(C 

280-290 

C( 

290-300 

(C 

300-310 

it 

310-340 

(( 

340-350 

C( 

350-390 

(( 

390-410 

(( 

410-420 

« 

420-470 

(C 
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470-480  feet  Very  hard  gray  shale.  Re^rt  on 

480-500     "     light  brownish-gray  shale.  ti?S^c5S?" 

500-508     "     Ironstone  stratum. 
508-520     **     Light  brownish-gray  shale. 
520-530     "     Gray  shale,  losing  brown  tone. 
530-535     *'     Ironstone  stratum. 
535-540     ''     Light-gray  shale ;  hard. 
540-550     ''     Gray  shale,  with  stratum  of  ironstone. 
550-554     "     Bluish-gray  shale. 
554-560     *'     Dark  bluish-gray  shale. 

560-570     "  "  "         with  ironstone  stratum  and  frag- 

ments of  iron-pyrites. 
570-620     "     Gray  shale;  very  soft 
620-630     "  "  "         with  3  feet  stratum  of  sandstone  or 

ironstone. 
630-705     "     Blui8h^p*ay  shale ;  very  soft  and  caving  very  badly. 

At  495  feet  struck  a  vein  of  water  slightly  saline, 

which  flowed  over  the  top  of  the  bore.     Considerable 

gas  with  it. 

The  casing  at  present  in  this  bore-hole  is  as  follows : — 
Casing  (iron),  9|-inch — 31  feet  8  inches. 
"  "      8f  "       170    " 

BRITISH  COLUMBIA. 

The  winter  months  of  1897  were  spent  by  Mr.  R.  G.  McConnell  in  Work  bv  Mr. 
working  up  the  geological  and  topographical  data  collected  during  the  nell. 
previous  year  for  publication. 

Upon  the  work  as  completed  during  the  summer,  chiefly  in  the  West 
Kootenay  District,  Mr.  McConnell  reports  as  follows : — 

"  I  left  Ottawa  for  Nelson  on  the  8th  of  June,  and  commenced  field- 
work  near  Salmo,  on  the  line  of  the  Nelson  and  Fort  Sheppard  Railway, 
on  the  19th  of  June.  We  remained  in  the  field  until  the  12th  of 
October.  The  season,  as  a  whole,  was  favourable  for  mountain  work. 
The  early  summer  was  wet,  but  the  usual  mid-summer  smoke  was  not 
so  dense  as  in  previous  years  and  did  not  cause  much  delay. 

"  Mr.  Jas.  McEvoy,  of  the  Geological  Survey  stafi^,  had  charge  of  the 
topographical  work,  and  Mr.  R.  W.  Brock,  also  of  this  office,  assbted  in 
both  the  geological  and  topographical  work.  Mr.  W.  W.  Leach  was 
engaged  at  Nelson  as  topographical  assistant.  The  staff  was  thus  larger 
than  in  previous  years;  and  taking  into  consideration  the  mountainous 
character  of  the  country  and  the  difficulty  attending  the  transport  of 
supplies,  we  were  able  to  cover  a  comparatively  large  area. 
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British  Col-         "  We  were  occupied  principally  in  the  south-eastern  portion  of  the 
umhitk—CarU,  ,  .        ,  ,  .        ,  ,       «  ,  t%. 

Districts  exA-  ™*^P-8heet  in  the  unmapped  region  between  the  Salmon  River  and 

-mined.  Kootenay  Lake  and  River,  and  south  of  Midge  Creek  ;  but  work  was 

also  carried  on  east  of  Kootenay  Lake,  on  the  north  fork  of  the 
Salmon,  in  the  group  of  mountains  between  the  Salmon,  Beaver  and 
Pend  d'Oreille  rivers,  on  the  Slocan  River,  on  Ten-mile  Creek,  Slocan 
Lake  and  on  the  Nelson  and  Fort  Sheppard  Railway.  An  effort  was 
in  fact  made  to  collect  sufficient  data  for  a  general  geological  and  topo- 
graphical map  embracing  the  region  in  which  the  principal  mining 
camps  of  West  Kootenay  are  situated.  The  material  on  hand  is  now 
being  compiled  and  drafted. 

Topographical  "  The  principal  topographical  feature  of  the  country  examined  is  its 
persistently  mountainous  character.  The  whole  region,  with  the  excep- 
tion of  the  valleys  of  the  Kootenay  and  Salmon,  being  simply  a 
succession  of  high  mountain  ranges,  separated  by  narrow,  steep-sided 
valleys  that  have  been  carved  out  by  the  torrential  streams  draining  the 
district.  The  principal  streams  engaged  in  this  work  between  the 
Salmon  and  Kootenay,  north  of  the  International  boundary,  are  Lost 
Creek,  Sheep  Creek,  Hidden  Creek,  Porcupine  Creek  and  Wild  Horse 
Creek,  flowing  westward  into  the  Salmon ;  and  Boundary  Creek,  Sum 
mit  Creek,  Shaw  Creek,  Cultus  Creek  and  Midge  Creek,  flowing  east- 
ward into  Kootenay  Lake  and  River.  These  streams  head  in  a  high 
range  of  quartzite  and  granite  peaks  and  ridges  that  extend  from  the 
boundary  north  to  Ymir  Mountain.  From  the  summit  range  transverse 
ridges,  gradually  decreasing  in  height,  but  often  swelling  into  high 
peaks,  extend  outwards  to  the  main  valleys. 

"  East  of  the  summit  range,  a  prominent  group  of  mountains,  with 
peaks  occasionally  exceeding  8000  feet  in  height,  occurs  near  Kootenay 
Lake,  between  Cultus  and  Summit  creeks.  They  are  built  of  granite, 
and  owe  their  superior  elevation  to  the  greater  resist-ance  offered  to 
denudation  by  this  rock  than  by  the  surrounding  softer  schists. 

'*  In  the  area  between  the  Beaver,  Pend  d'Oreille  and  Salmon  rivers 
the  streams  have  not  cut  so  deeply,  and  the  mountains  are  round- 
topped  and  have  a  more  uniform  elevation. 

forest.  ''  The  valleys  and  the  slopes  of  the  mountains  up  to  an  elevation  of 

about  7500  feet,  are  or  have  been,  wooded  more  or  less  densely  with 
spruce,  pine,  cedar,  hemlock,  etc.,  but,  as  in  other  parts  of  the  district, 
the  trees  have  been  destroyed  over  large  areas  by  forest  fires.  A  list 
of  the  forest  trees  is  given  in  last  year's  summary. 

"  The  geology  of  the  district  is  extremely  complicated,  and  has  only 
been  deciphered  so  far  in  a  general  way.      It  will  be  unnecessary  to 
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more  than  mention  its  salient  features  here,  as  it  will  form  the  subject  British  Col- 
of  a  report  which  is  now  being  prepared.  umbiar-Con*. 

"  The  four  main  groups  of  rocks  are  the  granites,  the  dark  eruptives  Principal  geo- 
and  associated  fragmental  rocks,  a  schistose  series  of  exceptional  ^^^  diviri- 
thickuess  which  includes  greenish,  grayish  and  dark  schists  and  slates, 
crystalline  limestones,  dolomites,  quartzites  and  conglomerates,  and  the 
basal  Shuswap  series  consisting  here  as  elsewhere  of  mica-schists,  mica- 
gneisses,  crystalline  limestones,  dolomites  and  quartzites.  It  is 
probable  that  the  schists  and  associated  rocks  are  all  of  Cambrian  age, 
the  dark  volcanics,  so  far  as  known,  belong  mostly  to  the  Carboniferous 
and  the  granites  are  chiefly  of  post-Triassic  age. 

"  The  dark  volcanic  rocks  cover  most  of  the  area  between  the  Beaver,  Volcanic 
Pend  d'Oreille  and  Salmon  rivers,  except  the  south-west  corner,  which  is  ^^^^' 
occupied  by  schists  that  extend  northwards  along  the  main  and  north 
fork  of  the  Salmon  until  cut  oft  by  the  granites  near  Toad  Mountain. 
They  are  replaced,  east  of  the  Salmon,  by  slates  and  schists  that  have 
been  referred  to  the  Nisconlith,  a  much  older  series.  The  rocks  of  this 
group  include  porphyritesof  several  kinds,  monzonites,  diabases,  gabbros, 
breccias,  tuffs,  agglomerates  and  dark  fine-grained  slaty  ash-rocks. 

''  Grayish  medium  and  coarse-grained  and  porphyritic  granites,  Granites. 
similar  to  those  described  in  previous  progress  reports  and  belonging 
to  the  same  period  of  eruption,  occur  everywhere  in  dykes  and  areas 
of  various  sizes  throughout  the  district  examined.  Several  areas  were 
outlined  on  Boundary  Creek,  west  of  Kootenay  Lake  between  Cultus 
and  Summit  creeks,  east  of  the  Salmon  on  Wild  Horse,  Hidden  and 
Porcupine  creeks ;  and  a  number  of  smaller  bosses  occur  cutting  the 
quartzites  and  schists  which  form  the  summit  range  between  the  Salmon 
and  the  Kootenay. 

"  Besides  the  ordinary  gray  granites  of  the  district,  an  older  granite, 
somewhat  similar  in  appearance,  occurs  in  a  few  places  along  Kootenay 
Lake,  cutting  the  Shuswap  and  Cambrian  schists;  and  a  younger 
reddish  granitic  rock  has  a  wide  distribution,  but  except  on  Granite 
Mountain  does  not  occur  in  large  continuous  areas. 

"  The  great  igneous  activity  which  has  characterized  the  district  in  jVmeousiocfaL, 
the  past,  is  shown  by  the  fact  that  igneous  rocks  belonging  to  six 
distinct  invasions  are  easily  distinguished  in  the  region  examined  during 
the  season,  and  it  is  probable  that  with  more  detailed  work  in  the  field 
and  with  the  microscope,  the  list  would  be  increased.  The  oldest 
eruptive  rock  detected  is  a  diorite,  which  is  found  intercalated  in  and 
cutting  the  schists  of  the  Shuswap  series.  The  diorite  is  followed  in 
order  by  the  older  granites,  the  porphyrites  and  altered  rocks  so  largely 
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developed  in  the  south-western  part  of  the  field,  the  ordinary  gray 
granites,  the  younger  granites  and  associated  syenite-porphyry  dykes, 
and,  lastly,  by  a  system  of  basic  dykes  belonging  to  the  basaltic  group. 
Besides  the  massive  rocks  just  enumerated,  a  large  proportion  of  the 
Shuswap  and  Cambrian  schists  represent  igneous  rocks  which  have 
been  crushed  and  altered  into  their  present  conditions. 

"  Between  the  Salmon  River  and  Kootenay  Lake  and  River,  the 
rocks  are  mostly  schists,  cut  by  numerous  granitic  intrusions.  The 
schists  have  a  general  north-and-south  strike,  and  dip  steadily  eastward. 
Sections  were  examined  on  Sheep  and  Lost  creeks  flowing  into  the 
Salmon,  and  on  Summit  Creek  which  flows  eastward  into  the  Kootenay. 
The  sections  are  interrupted  in  many  places  owing  to  the  absence  of 
exposures,  but  are  sufficient  to  show  a  division  of  the  rocks  into  three 
great  groups  each  many  thousand  feet  in  thickness. 


NiBoonlith 
sUtes. 


"  From  Salmon  River  eastward,  for  several  miles,  the  rocks  consist 
mostly  of  hard  lead-coloured  slates,  usually  somewhat  siliceous  and 
showing  as  a  rule  on  cross  sections  numerous  fine  lines  due  to  a  separa- 
tion of  the  laminse  by  thin  quartz  films.  The  slates  are  always  more 
or  less  altered  and  in  places  pass  into  micaceous  schists.  They  include 
bands  of  greenish  schists,  quartzites,  and  grayish  and  whitish  crystalline 
limestones.  The  slates  have  an  average  dip  to  the  east  of  50  degrees. 
They  are  succeeded  and  overlain  on  the  east  by  a  complex  set  of  rocks 
consisting  of  alternating  bands  of  greenish,  grayish  and  dark  schists^ 
grayish  and  white  quartzites,  usually  rather  heavily  bedded,  fine  and 
coarse  hard  conglomerates  with  a  matrix  of  quartzite  or  schist,  yellowish 
granular  dolomites  and  massive  green  diabases.  These  rocks  resemble 
Selkirk  series  the  Selkirk  series  as  described  by  Dr.  Dawson.  They  are  overlain  by  a 
great  volume  of  quartzose  micsi-schists  ranging  from  quartzites  holding 
a  few  grains  of  mica  arranged  parallel  to  the  bedding  to  well  developed 
lustrous  mica-schists.  The  quartzites  occur  in  thin  regular  beds  usually 
from  one  to  three  inches  in  thickness,  separated  by  narrow  schistose 
bands  which  are  often  crumpled.  Crystals  of  kyanite  were  found  by 
Mr.  Brock  in  the  ridge  south  of  Summit  Ci'eek  scattered  through 
a  band  of  coarse  biotite-mica-schist  included  in  this  series.  The 
schists  last  described  extend  eastward  to  Kootenay  Lake.  They  dip  to 
the  east  and  apparently  overlie  the  rocks  referred  to  the  Selkirk  series, 
but  show  greater  alteration.  This  may  be  due,  however,  to  the  vicin- 
ity of  the  granite  masses  on  Boundary  Creek  and  on  Summit  Creek. 

**The  three  groups  of  schistose  rocks  briefly  described  above, 
are  everywhere  broken  through  by  granite  intrusions,  and  towards  the 
north  are  cut  off  by  the  great  central  granite  mass  of  the  district. 
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^'  East  of  Kootenay  Lake,  Lockhart  Creek,  La  France  Creek,  Craw-  British  Ool- 
iord  Creek  and 'others  were  examined  for  varying  distances  from  the  ^.**~ 
lake.     On  Lockhart   Creek  the  section  shows  dark  slaty  rocks  and  Kootenay 
green  schists  near  the  lake,  and  underlying  these  the  conglomerates,  ^^^®' 
•qoartzitee  and  schists  of  the  Selkirk  series.     The  position  of  the  group 
is  the  reverse  here  of  what  it  is  in  Lost  Creek  where  the  slates  underlie 
the  quartzite-conglomerate  heds  and  it  is  probahle  that  the  whole  series 
is  overturned. 

"  On  Crawfoi-d  Creek,  the  section  commences  with  the  gray  gneisses,  ShuBwap 
mica-schists,  quartzites  and  crystalline  limestone  of  the  Shuswap  seriee, 
<mt  by  a  network  of  granite,  pegmatite  and  diorite  dykes.  The  Shuswap 
series  is  succeeded  and  apparently  overlain  toward  the  east  by  the  green- 
ish and  grayish  schists,  quartzites  and  conglomerates  of  the  Selkirk 
aeries.  The  Nisconlith  slates,  which,  when  the  section  is  complete,  separ- 
ate the  Selkirk  from  the  older  Shuswap  series,  were  not  here  recognized. 

"  The  gneisses  and  associated  crystalline  rocks  of  the  Shuswap  Structure  of 
-occupy  the  basin  and  lower  slopes  of  the  valley  of  Kootenay  Lake  from 
its  northern  end  to  a  point  a  few  miles  below  Crawford  Bay.  They 
-dip  to  the  west  and  are  apparently  overlain  on  the  west  and  under- 
lain on  the  east  by  younger  rocks.  The  conditions  prevailing  lead  to 
the  inference  that  the  whole  series  has  been  thrown  into  a  great  anti- 
cline overthrown  to  the  east.  It  is  also  probable  that  the  folding  was 
accon^panied  by  considerable  faulting,  as  the  beds  on  the  east  and  west 
of  the  lake  do  not  correspond  very  closely.  The  schists  have  a  close 
resemblance,  but  the  quartzites  and  conglomerates  so  abundant  east  of 
the  lake  are  only  sparingly  represented  to  the  west. 

^'  The  region  examined  during  the  past  season  does  not  include  any 
of  the  larger  mining  camps  of  the  district,  but  it  is  nearly  everywhere 
more  or  less  metalliferous,  and  mining  claims  have  been  staked  off  by 
the  score  on  all  the  principal  creeks,  and  on  some  of  these  claims  a  con- 
siderable amount  of  development  work  has  been  done.  We  were  un- 
able to  devote  much  attention  to  the  examination  of  these,  as  our  time 
was  fully  occupied  in  collecting  data  for  the  completion  of  a  general 
map  of  the  region. 

"  The  band  of  dark  slaty  rocks  east  of  the  Salmon  River,  that  has  Ore  deposits, 
been  referred  to  the  Nisconlith,  is  traversed  by  a  number  of  leads, 
some  of  considerable  promise.  The  Ymir  claim,  north  of  Wild  Horse 
Creek,  is  situated  in  these  slates,  about  half  a  mile  east  of  their  contact 
with  the  basic  eruptive  series.  The  Ymir  lead  cuts  the  slates  in  a 
direction  S.  65*  W.  and  dips  to  the  north-west  at  an  angle  of  60*  to 
70*.     The  principal  workings  at  the  time  of  my  visit  consisted  of  a 
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British  Col-     cross-cut  70  feet  in  length,  a  shaft  at  the  end  of  the  cross-cut  103  feet 

_   .      .      '  deep,  and  drifts  60  feet  to  the  north-east  and  105  feet  to  the  south- 
Ymir  mine. 

west  along  the  vein,  at  the  bottom  of  the  shaft.     The  shaft  follows  an 

ore-body  varying  from  10  to  20  feet  in  thickness,  and  a  cross-cut  of  the 

vein  on  the  south-west  drift,  50  feet  from  the  foot  of  shaft,  cut  nearly 

30  feet  of  ledge  matter,  of  which  18  feet  was  stated  to  be  payable  ore, 

carrying  values  of  $20  or  over,  t)rincipally  in  gold.     The  ores  consist 

of  galena  and  iron-pyrites,  with  some  blende  and  the  gangue  is  mainly 

quartz. 

Dundee  mine.  "The  Dundee  mine,  on  Bear  Creek,  a  short  distance  south  of  the 
Wild  Horse,  was  examined  by  Mr.  Leach.  The  vein  occurs  at  the 
junction  of  the  slate  with  a  granite  boss,  and  is  traceable  on  the  sur- 
face for  500  feet.  The  strike  is  almost  parallel  with  that  of  the  rock 
and  it  dips  to  the  north-west  at  an  angle  of  75''.  The  workings  con- 
sist of  an  incline  100  feet  deep,  following  the  foot- wall  of  the  lead. 
The  vein  has  a  width  of  12  feet  on  the  surface  and  increases  in  width 
with  depth,  as  at  the  bottom  of  the  incline  a  cross-cut  of  16  feet  did 
not  reach  the  hanging  wall.  The  ore  consists  of  galena  and  iron-pyrites, 
and  is  stated  to  average  $23  to  the  ton  in  silver,  gold  and  lead.  A 
good  wagon  road  has  been  built  to  the  Dundee  mine  from  the  town  of 
Tmir  on  the  Nelson  and  Fort  Sheppard  Railway,  and  another  is  in 
course  of  construction  from  the  same  place  to  the  Ymir  mine.  South  of 
Wild  Horse  Creek  a  number  of  claims  have  been  located  along  the 
same  band  of  slates  on  Porcupine,  Sheep  and  Lost  creeks,  and  some 
development  work  has  been  done,  but  I  was  unable  to  afibrd  time  to 
examine  them. 

Porto  Rico  "  Westof  the  main  Salmon,  near  the  head  of  a  branch  of  Baratt  Creek, 

is  the  Porto  Rico  claim.  It  consists  of  a  quartz  vein  averaging  about  2 
feet  in  width  and  traceable  for  700  feet,  carrying  pyrites,  pyrrhotite, 
chalcopyrite  and  mispickel.  Assays  from  this  lead  are  reported  to  have 
run  very  high  in  gold,  but  the  average  value  of  the  ore  was  not  ascer- 
tained. It  is  situated  west  of  the  Nisconlith  slates  in  the  basic  erup- 
tive series. 

Ck)ppercamp.  "West  of  the  summit,  between  Salmon  and  Kootenay  rivers,  and 
close  to  the  International  boundary,  is  situated  what  is  known  as  Cop- 
per camp.  A  number  of  claims  have  been  located  here  along  the  bands 
of  dolomite  included  in  the  Selkirk  series.  The  leads  consist  of  quartz 
veins  like  the  North  Star,  and  more  or  less  silicified  bands  in  the  dolo- 
mite, like  those  of  the  Hanna  and  B.  C.  claims.  No  large  ore-bodies 
have  so  far  been  opened  up,  and  very  little  development  work  was 
being  done  at  the  time  of  my  visit.       The  B.  C.  has  a  width  of  about 
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2  feet,  and  has  the  same  strike  and  dip  as  the  dolomite  band  in  which  British  Ck)l- 
it  is    inclosed.     The  ore  consists  of  gray   copper   (tennantite)  and  ^""  **"" 
galena,  distributed  irregularly  through  the  vein.     The  pay-ore,  free 
from  gangue,  is  stated  to  run  $260  in  copper,  silver  and  gold. 

"  In  the  eastern  part  of  the  district  numerous  claims  have  been 
located  on  Goat,  La  France,  Lockhart,  Crawford  and  other  creeks  flow- 
ing into  Kootenay  Lake,  but  I  had  no  opportunity  to  examine  them." 

Mr.  McEvoy  was  engaged  in  the  early  part  of  the  year  in  laying  Work  by  Mr. 
down  the  geological  boundaries  on  the  remaining  unfinished  portions    '     °  ^^^' 
of  the  Shuswap  sheet  from  the  information  gained  during  the  previous 
summer,  and  also  in  the  construction  of  a  map  of  the  country  in  the 
vicinity  of   Rossland,  B.C.,  from  surveys  made  during  the  latter  part 
of  the  same  summer. 

During  the  past  season  he  was  employed  in  making  a  topographical 
survey  in  the  West  Kootenay  district  on  which  he  reports  as  follows  : 

"Leaving  Ottawa  on  the  10th  of  June,  1897, 1  proceeded  to  Nelson, 
B.C.,  according  to  instructions  and  joined  Mr.  McConnell.  The  area 
surveyed  extends  from  near  Nelson  southward  to  the  International 
boundary  line  and  from  Kootenay  Lake  on  the  east  to  Pend  d'Oreille 
River  and  Beaver  Creek  on  the  west. 

"  In  carrying  out  the  survey  of  this  area  two  principal  methods  were  Methods  of 
employed.  1.  Panoramic  sketches  with  transit  bearings  chiefly  from  ^""^^^y* 
suitable  mountain  tops,  by  means  of  which  a  system  of  triangles  was 
extended  from  fixed  points  to  the  north  and  west  so  as  to  establish  the 
main  frame-work  of  a  map.  2.  Odometer  traverses  of  roads  and  trails 
with  barometric  heights  (to  be  afterwards  corrected)  for  the  purpose  of 
getting  better  details  for  the  valleys  and  streams.  In  many  cases  the 
odometer  was  impracticable  and  paced  surveys  were  made  instead. 

"  Mr.  R.  W.  Brock  and  Mr.  W.  W.  Leach  who  were  assistants  to 
Mr.  McConnell  rendered  valuable  aid  in  this  work. 

"  In  the  high  mountainous  region  between  Salmon  River  and  Koote- 
nay Lake,  which  is  for  the  most  part  without  either  trail  or  track, 
travel  was  difficult  and  correspondingly  slow.  This  was  especially  so 
toward  the  centre  of  the  range  where  the  angular  quartzite  ridges  are 
impassable  in  many  places  and  necessitate  long  detours. 

"  About  the  end  of  August  Mr.  Leach  was  given  charge  of  a  separ- 
ate party  and  from  that  time  until  the  close  of  the  season  continued 
operations   independently.     His   surveys  covered   the  valleys  of  the 
Kortii  Fork  of  Salmon  River  and  Beaver  Creek. 
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British  Col-  «« Circumstanoes  being  favourable,  on  the  Ist  of  September  I  went  to 
Slocan  Lake  and  ascended  Ten-mile  Creek  into  the  Kokanee  Moun- 
tains.    In  these  mountains  which  form  the  very  centre  of  the  region, 

Kokanee  with  summits  reaching  9500  feet  above  sea-level,  and  from  which  streams 
radiate  in  all  directions,  a  considerable  area  remained  unmapped.  A 
couple  of  weeks  were  spent  in  getting  sufficient  information  to  fill  up 
the  blank. 

"  Returning  to  Nelson  I  made  a  short  trip,  accompanied  by  Mr. 
Brock,  to  the  Pend  d'Oreille  River  and  through  the  mountains  to  the 
•north  between  it  and  the  Nelson  and  Fort  Sheppard  Railway. 

Vernon  to  "  After  this  I  joined  Mr.  McConnell  at  Nelson  and  from  there  went 

Lake.  ^  Vemon.     Here  a  few  days  were  spent  examining  the  rocks  in  the 

neighbourhood.  We  then  procured  pack-horses  and  travelled  up  the 
White  Valley  road  to  Mclntyre's  at  the  head  of  Cherry  Creek.  From 
there  I  made  an  exploratory  survey  via  Kettle  River  and  Fire  Valley 
to  Lower  Arrow  Lake. 

''  Mr.  Leach  in  the  meantime  was  working  in  the  mountains  to  the 
east  of  the  Slocan  River.  Returning  once  more  to  Nelson,  I  met  Mr. 
Leach  at  the  appointed  time  and  we  visited  Copper  Mountain  south  of 
Nelson.  The  next  day  a  heavy  snow-fall  covered  the  mountains  and 
rendered  further  work  impracticable.  I  returned  to  Ottawa  on  the 
19th  of  October." 


MANITOBA. 

Work  by  Mr.  During  the  early  months  of  1897,  Mr.  Tyrrell  was  at  first  engaged  in 
^^^*^  correcting  the  proofs  of  his  report  on  the  country  between  Athabasca 
Lake  and  Churchill  River,  and  in  arranging  and  labelling  the  rocks  and 
fossils  collected  during  the  preceding  summer.  Thin  sections  were 
made  of  such  of  the  rocks  as  needed  fuller  examination,  and  these  were 
microscopically  examined.  A  report  was  also  written  on  the  country 
explored  during  the  summer  of  1896,  lying  north  of  Lake  Winnipeg 
and  the  Lower  Saskatchewan  River,  west  of  the  upper  portion  of 
Nelson  River  ;  and  to  accompany  this  report  a  map  was  drawn  on  the 
scale  of  two  geographical  miles  to  one  inch,  showing  all  the  surveys 
made  in  the  district  examined.  The  greater  part  of  the  winter  was, 
however,  devoted  to  the  preparation  of  a  report  on  the  region  explored 
in  1893  and  1894,  embracing  the  Doobaunt  and  Kazan  rivers,  and  the 
country  in  their  vicinity  and  to  the  west  of  Hudson  Bay.  The 
temporary  loss  of  the  specimens  collected  in  1893,  with  the  consider- 
able portions  of  the  winters  of  that  and  the  following  year  occupied  in 
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the  field,  had  necessarily  delayed  the  oompletion  of  the  report,  which  is  ^^auitoba— 
now,  however,  ready  for  issue. 

Mr.  TyrreU  had  also  been  asked  to  act  as  one  of  the  secretaries  of 
the  geographical  section  of  the  British  Association,  and  in  that  capa- 
city attended  the  meeting  of  the  Association  in  Toronto,  where  he  read 
a  paper  on  the  Glaciation  of  North  Central  Canada,  and  another  on 
the  Physical  Creography  of  the  Barren  Lands  of  Canada.  Immediately 
after  the  close  of  this  meeting  he  left  for  Northern  Manitoba.  Of 
his  work  there  he  reports  as  follows  : — 

"  At  Winnipeg  I  had  the  good  fortune  to  secure  the  services  of 
Roderick  Thomas,  one  of  the  men  who  had  been  with  me  for  the  three 
previous  summers,  thence  I  went  to  St.  Laurent,  where  a  boat  and 
two  additional  men  were  engaged  and  we  at  once  sailed  northward  to 
Lake  St  Martin,  where  a  close  examination  was  made  of  the  outcrops  Lake  St.  Mar- 
of  trappean  rock  on  Sugar  Island,  and  on  the  low  hill  on  the  east  side  "' 
of  the  Narrows.  These  rocks  are  particularly  interesting  as  they  have 
evidently  formed  relatively  high  hills  on  the  original  floor  of  the 
Palaeozoic  sea,  and,  together  with  some  hills  of  granite,  now  rise  as  low 
rounded  elevations  in  the  midst  of  a  region  of  undisturbed  Palaeozoic 
limestone. 

"  The  flat-lying  limestone  on  the  east  side  of  the  Narrows  of  Lake  Rocks  of 
St.  Martin  was  closely  examined,  and  was  found  to  be  of  Trenton  age,  ^^ 

while  a  couple  of  miles  further  east  an  escarpment  rises  to  a  height  of 
about  100  feet  above  the  lake.     On  the  face  of  this  escarpment  are 
several  well  developed  gravel  beaches,  marking    old    shore-lines   of 
Lake  Agassiz.     The  underlying  rock  was  found  to  be  a  heavy-bedded,  Rocks  of  Nia- 
white,  porous  limestone  of  Niagara  age.  ^*™  *^ 

"  Eastward  from  the  summit  of  the  escarpment  a  dry  plain,  covered  Dry  plain, 
with  a  thin  coating  of  soil  and  overgrown  with  small  Banksian  pines 
extends  for  many  miles. 

*'  This  escarpment  was  examined  at  two  different  places,  the  journeys 
being  made  to  it  on  foot  through  deep  mossy  swamps,  after  which  we 
returned  up  Fairford  River  to  Lake  Manitoba,  and  thence,  past  Duck 
Islands,  which  were  sketched  in  with  approximate  accuracy,  to  St  Lau- 
rent. During  this  journey  a  stop  was  made  at  a  hill  on  the  east  side 
of  the  Narrows  of  Lake  Manitoba,  where  thick-bedded  white  lime- 
stones of  middle  Devonian  age  are  brought  to  the  surface  by  a  low 
anticline.  Some  holes  had  been  sunk  on  this  hill  to  test  the  character 
of  the  rock  as  a  building  stone.  Some  of  the  beds  could  be  easily  cut 
and  would  yield  fine  large  blocks,  of  regular  even  grain.  A  free- 
working  stone  of  this  character  should  command  a  good  market  in 
Manitoba  for  building  purposes. 

34 
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Manitoba—  «  After  leaving  the  boat  at  St.  Laurent,  a  journey  was  undertaken 

r,     \         ^   with  buck-board  and  carts  into  the  country  between  Shoal  Lake  and 
Country  east  •' 

of  Shoal  Lake.  Lake  Winnipeg.  Passing  south  of  Shoal  Lake,  we  followed  its  east- 
em  shore  as  far  north  as  Monar,  and  thence  turned  eastward  to  Dennis 
Lake,  passing  through  a  country  partly  wooded  with  small  poplar, 
with  occasional  tracts  of  dry  open  prairie.  Under  these  prairie  tracts 
the  soil  was  usually  very  thin,  and  was  underlain  by  porous  white 
limestone  of  Niagara  age. 

Dennis  Lake.  «  Dennis  Lake  lies  at  an  elevation  of  about  900  feet,  and  from  it 
the  water  is  said  to  drain  south-eastward  into  Netley  Creek.  From 
Dennis  Lake  we  returned  westward  across  the  same  dry  limestone 
plateau  to  the  north  end  of  Shoal  Lake,  where  we  were  joined  by  Mr. 
Stephens,  Land  Inspector  for  the  Canadian  Pacific  Railway.  Together 
we  turned  north-eastward  on  an  old  Indian  hunting  trail,  and  again 

PijikiLake.  crossing  the  dry  limestone  plateau,  visited  Pijiki  Lake,  in  Tp.  21, 
Range  2  W.,  which  is  said  to  be  the  source  of  one  of  the  branches 
of  Fisher  River.  East  of  Pijiki  Lake  is  a  wet  and  swampy  country 
which  would  be  very  difficult  to  penetrate  except  over  the  snow  and 
ice  in  winter. 

"From  Pijiki  Lake  we  returned  to  St.  Laurent,  leaving  Mr. 
Stephens  at  the  north  end  of  Shoal  Lake.  Here,  taking  fresh  horses, 
Swan  Creek,  we  drove  northward  into  the  country  around  the  head-waters  of  Swan 
Creek.  Near  Oak  Point,  Upper  Devonian  limestone  was  found  a  short 
distance  beneath  the  surface,  and  again  at  Clarkleigh  Mr.  Clark  reports 
that  red  shales,  doubtless  the  base  of  the  Upper  Devonian,  were  met 
with  in  the  bottom  of  his  well.  At  the  south  end  of  Swan  Lake 
similar  Devonian  limestone  was  again  seen. 

Birch  Lake.  "  After  a  very  tedious  journey,  in  which  the  horses  were  often  wad- 
ing for  long  distances  up  to  their  bellies  in  water.  Birch  Lake,  in  Tp. 
23,  Range  5  W.,  was  reached,  but  no  exposures  of  the  underlying 
rock  were  seen,  and  the  country  was  so  wet  that  it  was  impossible  to 
penetrate  further  into  it  with  horses.  Boulders  of  Devonian  limestone 
were,  however,  absent  around  Birch  Lake,  showing  that  the  rocks  of 
that  age  did  not  come  to  the  surface,  to  any  extent  at  least,  north  and 
east  of  that  lake,  while  boulders  of  Niagara  limestone  were  very 
abundant.  On  the  return  journey  southward.  Upper  Devonian  lime- 
stone, similar  to  that  of  Manitoba  Island,  was  found  just  beneath  the 
surface  at  Lundyville. 

StonewalL  "  At  St.  Laurent,  fresh  horses  were  again  hired  and  we  drove  across 

the  country  to  Stonewall,  where  the  rocks  in  the  quarries  were  ex- 
amined, and  a  collection  of  fossils  was  made,  among  them  Pentanvems 
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decussatttSf  determining  the  age  of  the  beds  as  the  base  of  the  Niagara.  Manitoba— 
Thence  we  drove  northward  past  Pleasant  Home,  finding  rock  in  place 
in  a  few  places,  and  ascertaining  the  thickness  of  the  drift  from  the 
many  wells  in  the  vicinity. 

"  We  then  again  returned  to  St.  Laurent,  and  on  November  4th  the 
party  was  paid  off  for  the  season,  and  I  proceeded  to  Winnipeg. 

"  The  extent  of  country  underlain  by  the  various  formations  from 
the  Devonian  down  to  the  base  of  the  Niagara,  had  now  been  fairly 
well  ascertained,  but,  in  order  to  complete  the  section  of  the  Palaeozoic 
rocks  of  the  Winnipeg  basin,  it  remained  to  connect  the  Hudson  River 
shales  of  Stony  Mountain  with  the  Niagara  rocks  of  Stonewall. 

"  From  Winnipeg  I  examined  the  rocks  of  Little  Stony  Moun-  Hudson  Rivsr 
tain,  where  the  upper  band  of  limestones,  as  well  as  the  lower 
red  shales  were  found  to  be  of  Hudson  River  age.  After  a  brief 
examination  of  the  rocks  at  Stony  Mountain  I  again  went 
to  Stonewall,  and  by  the  examination  of  some  wells  that  had 
been  blasted  into  the  rock,  was  able  to  complete  the  section  from  the 
white  Niagara  limestone  down  to  the  red  shales  of  the  Hudson  River. 

"  From  Stony  Mountain  I  accompanied  J.  A.  Macdonell,  Esq.,  M.P.,  St.  Andrews 
the  provincial  engineer,  on  a  tour  of  inspection  of  the  extensive 
drainage  works  undertaken  by  the  Provincial  Government  to  drain  the 
great  marsh  that  lies  north  and  east  of  that  place.  This  marsh  is  pro- 
duced by  numerous  springs  that  rise  along  its  western  side,  near  the 
foot  of  a  gentle  slope  descending  from  the  higher  level  to  the  west, 
one  of  these  springs  being  said  to  have  a  flow  of  about  2,500,000 
gallons  a  day.  These  springs  rise  from  the  underlying  limestone  and 
shales  of  the  Hudson  River  formation,  on  a  northern  continuation  of  the 
artesian  basin  that  extends  as  far  south  as  Winnipeg. 

"The  source  from  which  the  water  comes  to  supply  these  springs.  Source  of  arte- 
and  the  many  artesian  wells  in  the  vicinity  of  Winnipeg  has  hitherto  ^^^'^  water. 
been  unknown,  but  the  explorations  of  the  earlier  part  of  the  season 
show  that  the  water  is  derived  from  the  porous  rocks  that  underlie  the 
dry  plateau  extending  north-northwestward  from  Dennis  Lake  to 
Lake  St.  Martin.  The  rain  falling  on  that  area,  immediately  runs 
down  into  the  porous  rock,  and  thence  flows  outwards  at  the  lower 
level  in  numerous  springs,  or  is  stored  up  beneath  the  overlyhig 
covering  of  impervious  till,  ready  to  be  drawn  off  when  this  till  is 
penetrated  by  wells  or  borings. 

**On  my  return  to  Winnipeg,  Mr.  Macdonell  kindly  placed  his 
excellent  drainage  plans  and  contour  maps  at  my  disposal,  and  two 
days  were  spent  tracing  and  making  notes  from  these.  After  com- 
pleting this  I  returned  to  Ottawa,  arriving  there  on  November  20th. 
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Manitoba—  '<  Much  kind  assistance  was  received  in  the  above  work,  not  only 
from  Mr.  J.  A.  Macdonnell,  M.P.,  but  also  from  Messrs.  A.  G.  Hep- 
worth  and  R.  Blackwood,  of  St.  Laurent,  and  John  Dunn,  of  Stone- 
wail." 

ONTARIO. 

Work  by  Mr.      The  winter  of  1897  was  spent  by  Mr.  W.  Mclnnes  in  office  work, 

.     c  nnes.  p^Q^^y^g  ^^^^  compiling  the  surveys  of  the  previous  season,  and  preparing 

for  publication  corrected  editions  of  the  Shebandowan  and  Seine  River 

geological  maps.   A  geological  report  on  the  district  was  partly  written 

and  will  be  ready  for  publication  shortly. 

Mr.  Mclnnes  left  Ottawa  on  the  16th  of  June,  accompanied  by  Mr. 
Aur^lien  Boyer,  B.A.Sc,  of  Montreal,  who  had  been  appointed  as  his 
assistant  for  the  season.  A  few  days  were  spent  in  completing  the  log- 
survey  of  Wabigoon  Lake,  made  last  year.  On  the  23rd  of  June,  Mr. 
Wra.  Lawson,  B. A.,  of  Toronto,  joined  the  party,  and  for  the  remainder 
of  the  season  was  engaged  in  independent  surveys,  for  which  his  long 
experience  in  similar  work  in  the  district  had  made  him  well  fitted. 

Region  covei-  The  following  report  is  given  by  Mr.  Mclnnes  of  his  field-work  in 
that  part  of  the  district  of  Rainy  River  known  as  the  Manitou  region, 
and  extending  thence  westward  to  the  Lake  of  the  Woods  : — 

*'  Starting  from  Regina  Bay,  Lake  of  the  Woods,  surveys  were  made 
of  the  lakes  lying  between  Whitefish  Bay  and  Lawrence  Lake,  and 
between  that  lake  and  Eagle  and  Manitou  lakes,  Mr.  Lawson  taking  a 
different  route  from  that  followed  by  the  rest  of  the  party.  Crow 
Crow  Lake.  Lake,  the  largest  of  the  series,  has  a  length  of  about  fifteen  miles,  and 
varies  in  width  from  four  to  two  and  one-half  miles.  It  is  a  compara- 
tively shallow  lake,  with  clear,  cold  water,  and  studded  with  numerous 
rocky  islands.  The  shore-line  is  irregularly  and  deeply  indented,  the 
shape  of  the  bays  being  largely  influenced  by  the  direction  of  the 
schistosity  of  the  Keewatin  rocks  in  which  the  lake  occurs.  The  com- 
paratively small  extent  of  its  drainage-basin  is  a  feature  perhaps  worth 
noting  to  illustrate  the  greatness  of  the  precipitation  in  the  region,  as 
compared  with  the  evaporation.  The  total  area  of  the  drainage-basin 
is  roughly  about  one  hundred  and  seventy-five  square  miles,  and  the 
lake  itself  has  an  area  of  about  fifty- eight  square  miles,  while  the 
volume  of  water  discharged  at  the  outlet  is  considerable. 

Geological  "  The  more  northerly  of  the  two  routes  followed,  led  through  Flint, 

notes.  Stephen,  Cameron,  Pine  and  Rowan  lakes ;  the  other  through  Cedar, 

Crow,  Otter  and  Brooks  lakes.     On  both  routes  Keewatin  rocks  only 
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were  seen,  with  the  exception  of  an  isolated  area  of  intrusive  granite,  Ontario— 
about  two  miles  by  one  mile,  lying  just  south  of  Stephen  Lake,  and  of 
a  few  very  limited  exposures  of  a  similarly  intrusive  granite  on  some 
of  the  islands  in  Crow  Lake.  A  local  area  of  gabbro  on'the  south 
shore  of  Rowan  Lake  may  also  be  intrusive  in  the  Keewatin.  The 
prevailing  rocks  on  the  northern  route,  as  far  east  as  Cameron  Lake, 
are  of  the  quartz-porphyry  and  felsite  type.  Along  Crow  Lake  and 
easterly  and  north-easterly  to  Rowan  and  Brooks  lakes,  agglomerates 
in  broad  and  continuous  belts  and  basic  intrusives,  with  their  derived 
schists,  are  the  prevailing  rocks. 

"  Following  the  series  of  lakes  which  flow  into  Lawrence  Lake  from  Routes  from 
the  north  by  way  of  Hector  Lake,  the  most  interesting  point  esl  ablished  Lake^"^ 
by  Mr.  Lawson  was  the  sudden  termination  of  the  broad  band  of 
Keewatin  which  we  have  just  been  considering.  This  belt,  measured 
north-westerly  across  the  strike  from  Lawrence  Lake,  has  a  Midth  of 
nine  miles,  and  followed  north-easterly  along  the  strike  it  entirely 
pinches  out  within  seven  miles.  The  route  from  Lawrence  Lake  to 
the  Manitou,  by  way  of  Picture  Narrows  and  Calder  Lake,  showed 
only  obscurely-foliated,  biotite-granite-gneisses  of  the  ordinary  Lauren- 
dan  type  to  within  about  two  miles  of  Manitou  Lake,  where  the  edge 
of  the  Keewatin  belt  in  which  the  Manitou  Lakes  lie  is  reached.  Mr. 
Lawson  surveyed  with  boat-log  and  metallic  tape  a  route  from  Deer 
Lake  to  the  Canadian  Pacific  Railway  at  Eagle  Lake  by  way  of  Poplar, 
Fisher  and  Mink  lakes,  and  defined  more  closely  the  arm  of  Keewatin 
already  known  to  connect  the  Eagle  Lake  area  with  that  of  Whitefish 
Lake. 

"  Three  routes  were  then  surveyed  between  Upper  Manitou  or  Anji-  Aniikoming 
koming  and  Eagle  Lake.  The  distance  between  these  two  lakes  on  a 
direct  line  is  only  eight  miles.  As  a  canoe-route  to  the  Upper  Mani- 
tou, however,  none  of  these  routes  is  so  easy  as  the  old  one  by  way  of 
Little  Wabigoon  Lake.  They  all  lie  in  the  biotite-gneisses  after  the 
narrow  rim  of  Keewatin  bordering  the  Manitou  is  crossed. 

"  An  exploration  and  survey  was  next  made  of  Little  Wabigoon 
River  and  two  of  its  main  branches,  and  of  Clearwater  and  Snake 
lakes  and  the  routes  leading  thence  to  Small-trout,  Manitou  and  Pealc 
Jakes.  A  number  of  lakes  of  fair  size  were  surveyed  on  these  routes.  Lakes  e«wt  of 
The  largest  of  these  is  Wapageise  Lake,  lying  to  the  south  of  Snake  ^oute.*"^ 
Lake,  and  emptying  into  the  Big  Turtle  River  at  Jones  Lake.  It  con- 
sists of  a  main  body  about  three  and  a  half  miles  long  by  three  broad, 
and  a  long  bay  extending  southerly  for  six  and  a  half  miles.  The 
main  body  of  the  lake  lies  in  the  diorite  and  green  schist  division  of 
the  Keewatin,  with  a  small  area  of  intrusive  granite  at  the  extreme 
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eastern  end.  The  long  southerly  arm  lies  wholly  in  the  biotite- 
gneisses,  part  of  the  Laurentian  area  of  Big  Turtle  River.  The  north- 
em  boundary  of  this  gneiss  area  proved  somewhat  intricate,  and  was 
traced  out  in  considerable  detail.  The  route  to  Peak  Lake,  by  way  of 
Saganaga  Lake,  kept  to  the  north  of  this  boundary  and  altogether 
within  the  Keewatin  and  for  the  most  part  in  the  division  embracing 
the  massive  diorite  and  green  schists. 

"  Blueberry  Jjake,  which  lies  to  the  north  of  Snake  and  Clearwater 
lakes,  on  Niven's  5th  meridian-line,  was  surveyed  and  found  to  lie 
entirely  within  the  eastern  biotite-granite  area,  the 'western  edge  of 
which  is  le«s  than  a  mile  beyond  the  western  shore  of  the  lake.  The 
Keewatin  here,  as  far  as  could  be  seen  from  the  limited  number 
of  exposures,  is  represented  by  its  quartz-porphyry  and  crystalline- 
felsite  division.  Prospecting  was  being  very  actively  carried  on  along 
and  in  the  vicinity  of  this  contact  during  the  early  autumn,  and  the 
discovery  of  some  good  gold-bearing  veins  was  claimed.  A  peculiarity 
of  some  of  these  veins  is  the  occurrence,  as  part  of  the  vein-matter,  of  a 
deep  purple  fluorite.  Prospectors  stated  that  they  had  panned  gold 
from  the  lacustrine  clays  which  cover  large  areas  of  the  Wabigoon 
country,  and  to  this  was  due  probably  the  local  name  *  The  new 
Klondike '  given  to  the  region.  I  was  not  able,  however,  pei'sonally 
to  verify  this  reported  occurrence  of  gold  in  the  clays. 

"  North  of  the  railway  a  survey  was  made  of  Sandy  Lake  and  of  a 
number  of  smaller  lakes  in  its  vicinity,  Mr.  Boyer  doing  the  instru- 
mental work  with  a  micrometer  telescope  and  prismatic  compass.  The 
whole  region  immediately  north  of  the  track  is  largely  drift-covered 
and  a  good  idea  of  its  general  character  is  obtained  by  a  traverse  of 
the  Hudson's  Bay  Company's  portage-road  to  Sandy  Lake.  This  road, 
measured  by  metallic  tape,  was  found  to  be  eight  and  a  quarter  miles 
long.  The  country  over  which  it  passes  is  remarkably  flat  for  the  first 
three  or  four  miles  and  is  covered  by  the  white,  silty  clays  so  common 
about  Wabigoon  Lake,  on  which  is  situated  the  Ontario  Govern- 
ment farm  at  Dryden.  The  remainder  of  the  road  is  occupied  by  low 
gravelly  and  bouldery  ridges,  probably  originally  morainic,  with 
intervening  lower  grounds  covered  by  the  clays.  The  country-rock 
crops  out  only  at  a  few  points. 

"  Sandy  Lake  has  a  comparatively  regular  outline  and  is  an  open 
body  of  water  with  but  few  islands  and  these  near  the  shores.  This 
absence  of  shelter  has  given  the  lake  a  bad  name  for  canoe  navigation 
in  uncertain  weather.  In  depth  the  lake  seems  to  be  very  uniform, 
averaging  about  sixty  feet.    The  eastern  boundary  of  the  great  Lauren- 
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tian  area  of  Lac  Seul  was  found  to  lie  from  two  to  three  miles  to  the  Ontario- 
west  of  the  lake  and  to  trend  about  north-east.  The  Keewatin  rocks  ^^'^* 
exposed  about  the  lake  are  mainly  diorites,  often  sheared  to  green 
schists  and  over  considerable  areas  altered  to  fine,  biotite-gneisses  not 
unlike  the  Coutchiching  gneisses  of  Rainy  Lake.  These  extremely 
altered  portions  surround  a  central,  apparently  intrusive  area  of 
biotite-granite.  Other,  smaller,  isolated  areas  of  granite  were  defined 
on  some  of  the  neighbouring  lakes.  Keewatin  schists,  generally  highly 
altered,  were  found  all  along  the  southern  area  of  Minnitaki  Lake  as 
far  as  the  survey  was  carried. 

"According  to  instructions,  operations  were  transferred  on  the  21st  of  Work  on  Lake 
September  to  the  Lake  of  the  Woods,  for  the  purpose  of  making  certain  *^^  *^^  Woods. 
additions  to  the  topography  and  geology  of  that  region  prior  to  the 
issue  of  a  new  addition  of  the  geological  map.  A  survey  by  micro- 
meter telescope  was  made  of  the  shore  of  the  lake  lying  between 
Niven's  7th  meridian-line  and  his  base-line  which  strikes  the  lake-shore 
north  of  Yellow  Girl  Point.  Gibi  (Chipai)  Lake,  Adams  and  Black 
rivers  and  some  lakes  lying  in  the  Western  Peninsula  were  surveyed, 
and  necessary  revision  of  the  geology  at  these  points  and  on  Whitefish 
and  Long  bays  was  made. 

"  The  striking  diabase  dyke  previously  traced  by  Dr.  A.  C.  Lawson  Diabase  dyke. 
across  several  islands  and  well  known  to  the  Indians  under  the  name 
Pingwabik  (ash-rock  or  fire-reck)  was  noted  by  Mr.  Boyer  to  cross 
Picture  and  Timber  islands,  giving  it  an  actually  traced  length  of 
seven  miles,  and  making  it  quite  probable  that  it  is  also  continuous 
with  that  traced  by  Lawson  across  the  small  islands  about  four  miles 
further  north, 

"  A  revision  of  the  geological  boundaries  in  the  townships  of  Jafi*ray  .1  affray  and 
and  Haycock  was  made,  and  the  boundaries  of  the  Keewatin  belt,  ^^^^  ' 
which  extends  north-easterly  through  these  townships,  rendered 
accessible  by  the  opening  up  of  that  section  by  roads,  and  by  its  denuda- 
tion of  forest  by  fire,  were  fixed  with  greater  exactness.  The  belt  was 
found  to  have  a  greater  width  than  that  given  to  it  on  the  old  map,  its 
eastern  boundary  lying  nearly  a  mile  to  the  east  of  the  position  assigned 
it  on  that  map. 

"  The  people  of  the  district  have  settled  down  to  the  development  of  Mininjr  deve- 
their  mining  properties  in  a  much  more  business-like  way  than  ever  ^P'^®'^** 
before,  and  the  results  promise  to  justify  their  confidence  in  the  future 
of  the  region  as  a  gold-producer.      Capital  and  energy  are  still  being 
wasted  here  and  there  through  the  district,  in  developing  properties 
of  too  low  a  grade  for  remunerative  working,  through  the  lingering 
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Ontario—  belief,  once  so  general  among  prospectors,  that  the  gold  contents  of  a 
vein  must  necessarily  increase  with  depth.  This  often  prompted  them 
to  sink  blindly  on  prospects,  which  a  few  careful  assays  made  as  the 
work  progressed,  would  have  soon  shown  not  to  warrant  further 
expenditure.  This  recklessness  is  not  now,  however,  general. 
Experience  has  taught  the  miner  here,  as  elsewhere,  that  to  succeed  he 
must  adopt  the  methods  applicable  to  any  other  business  enterprise 
and  see  before  him  a  reasonable  expectation  of  return  before  sinking 
money  in  the  acquisition  and  development  of  untested  properties. 

"  Some  of  the  mines  on  the  Lake  of  the  Woods  have  been  showing 
very  good  results,  notably  the  Sultana,  which  has  installed,  during  the 
summer,  a  new  and  very  complete  stamp-mill  with  a  No.  3  Gates 
crusher,  30  stamps  and  6  vanners.  The  mining  machinery  has  also 
been  replaced  by  new  and  recent  patterns,  so  that  the  output  should 
be  largely  increased.  The  Regina  too  has  been  working  regularly 
during  the  summer  and  the  capacity  of  the  mill  has  been  increased. 

**  On  Shoal  Lake,  the  mine  on  the  Mikado  property  has  made  several 
*  clean-ups  '  with  results  which  are  satisfactory  in  the  amount  of  gold 
recovered  from  the  battery  and  plates.  Neighbouring  properties  have 
been  carrying  on  the  work  of  development,  but  have  not  yet  installed 
mills.  At  Camp  Bay,  the  work  of  development  has  been  pushed  for- 
ward with  vigour,  and  a  considerable  amount  of  ore  has  been  sacked 
and  brought  to  the  lake-shore  for  shipment.  At  Gibi  or  Chipai 
Lake,  a  number  of  properties  have  been  located,  and  the  owners  claim 

Chipai  Lake,  good  prospects.  These  locations  are  situated  on  the  tongue  of 
Keewatin,  extending  north-easterly  into  the  gneiss  east  of  Witch  Bay. 
They  are  thus  near  the  same  contact-line  in  the  neighbourhood  of 
which  all  the  properties  on  the  eastern  side  of  the  lake  lie.  North  of 
the  railway  line,  the  Scramble  has  been  carrying  on  the  work  of  sink- 
ing and  general  development ;  a  good  wagon-road  less  than  six  miles 
in  length  has  been  constructed  between  the  mine  and  Rat  Portage 
making  the  property  very  easily  accessible.  More  or  less  work  has 
been  done  on  innumerable  other  properties  about  the  shores  and  on 
the  islands  of  the  lake. 

"  In  the  Manitou  region,  prospecting  has  been  carried  forward 
actively  during  the  season.  Many  properties  have  been  located  and 
considerable  development  work  has  been  done  on  some  of  them,  not- 
ably on  Anjikoming  or  Upper  Manitou,  Mosher  Bay,  and  on  one  or 
two  properties  on  the  western  side  of  the  lake.  All  the  properties  in 
the  Manitou  region  are  comparatively  near  the  contact  between  the 
gneisses  and  the  schists,  but  in  this  case  that  must  necessarily  be  so  if 
they  lie  in  the  Keewatin  at  all,  owing  to  the  narrowness  of  the  belt. 
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"  The  building  of  a  wagon-road  about  seven  miles  in  length  from  Ontario— 
the  head  oflsteamboat  navitration  on  Grassy   River  Lake  directly  to  ^     ' 
the  north*end  of  Upper  Manitou  Lake,  has  made  the  transportation  tion. 
of  supplies,  machinery,  etc.,  into  this  region  a  much  easier  problem. 
Before  thejbuilding  of  this  road,  the  old  Manitou  canoe-route  wan 
followed  and  the*  part  of  that  route  cut  ofif  by  this  road  included  five 
portages,  a  mile  and  a  quarter  in  total  length,  and  a  stretch  of  very 
small  and  bad  brook  travel,  nearly  two  miles  in  length.     A  dam  on 
the  outlet  of  Wabigoon  Lake  at  Dryden,  makes  the  Grassy  River  navig- 
able for  small  steamboats,  three  of  which  were  plying  on  the  route 
during  the  summer.     At  the  Manitou  end  of  the  road,  another  steam- 
boat was  built,  and  a  dam  at  the  lower  end  of  the  lake  opens  the 
whole  of  the  Manitou  water-stretches  to  its  passage.    With  easy  means 
of  access  and  abundance  of  wood  and  water,  this  region  affords  good 
facilities  for  the  economical  development  of  its  leads. 

"  Up  to  the  present,  but  little  work  has  been  done  in  the  country 
lying  to  the  north  of  the  railway  in  this  vicinity.  A  few  properties 
have  been  taken  up  and  some  development  work  done  near  Sandy  Lake 
and  on  Minnitaki.  On  the  latter  lake  the  Harvey  property  has  been 
partially  developed  by  sinking,  with  what  result  I  do  not  know. 

"  Taking  the  region  as  a  whole,  very  fair  progress  is  being  made  in  General 
its  exploitation  and  development,  though  little  close  or  systematic  reg^/ 
prospecting  has  been  done  excepting  that  carried  on  by  the  Ontario 
Gold  Concessions  Syndicate  (Limited)  on  their  reserves  and  by  the 
Regina  and  perhaps  a  few  other  mining  companies  on  their  locations. 
The  *  Engledue '  Syndicate  has  prospected  its  properties  pretty 
thoroughly  during  the  summer  without  the  announcement,  however,  of 
any  important  discoveries.  Whether  payable  leads  are  discovered  on 
these  concessions  or  not,  it  must  be  felt  that  to  count  upon  such  dis- 
covery within  certain  defined  limits  in  untried  ground  is  a  very 
severe  test  to  apply  to  a  district  in  which,  as  far  as  we  know,  the  occur- 
rence of  the  gold  is  conditional  upon  a  system  of  fissuring. 

"  Both  Mr.  Lawson  and  Mr.  Boyer  did  very  satisfactory  work  during 
the  whole  season,  Mr.  Lawson  working  independently.  His  individual 
part  of  the  work  has  been  indicated  in  some  cases  in  the  foregoing 
notes,  but  in  others,  for  convenience,  the  work  of  the  two  parties  has 
been  treated  together." 

From  the  first  of  the  year  until  the  commencement  of  field  opera-  Work  by  Mr. 
tions  in  June,  Mr.  A.  E.  Barlow  was  engaged  in  plotting  the  various  Dr.  Adams. 
surveys  made  during  the  previous  seasons  and  likewise  in  studying  the 
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results  obtained  and  their  bearing  on  the  complex  problems  of  Archaean 
geology,  which  it  is  hoped  the  critical  examination  of  the  Htdiburton 
region  now  being  carried  on  by  Dr.  Adams  and  Mr.  Barlow  will  do 
much  towards  solving.  A  large  number  of  thin  sections  were,  in  this 
connection,  examined  under  the  microscope  and  the  details  of  structure 
and  mineralogical  composition  carefully  noted.  Some  time  was 
also  employed  in  permanently  labelling  the  large  suite  of  specimens 
obtained  illustrative  of  the  geology  of  this  region.  Subsequent  to  the 
preparation  of  the  last  Summary  Report,  in  which  the  main  facts  so 
far  observed  were  somewhat  fully  outlined,  a  paper  based  on  the  same 
facts  was  presented  by  Messrs.  Adams  and  Barlow  at  the  winter  meet- 
ing of  the  Geological  Society  of  America.  The  general  features  previ- 
ously given  will  not  therefore  need  to  be  repeated  in  the  present 
report. 

Dr.  Adams  left  for  the  field  on  June  6th  and  returned  in  time  to  be 
present  at  the  British  Association  meeting  in  Toronto.  His  time  was 
spent  in  making  a  very  careful  and  detailed  study  of  one  of  the  most 
complicated  and  at  the  same  time  crucial  portions  of  the  map-sheet. 
This  is  comprised  in  the  townships  of  Anstruther,  Chandos,  Cardiff, 
Wollaston  and  parts  of  Monmouth  and  Cavendish.  As  these  town- 
ships embrace  a  large  number  of  lakes,  which  afford  a  ready  means 
of  access  to  most  parts  of  the  area  as  well  as  excellent  exposures,  the 
work  was  carried  on  largely  by  canoe. 

Mr.  Barlow  was  detained  in  Ottawa  by  office  work  until  June  21st. 
Coe  Hill,  at  the  north-western  terminus  of  the  Central  Ontario  Rail- 
way, was  made  the  head-quarters  of  the  survey  during  the  month  of 
June,  but  as  the  work  progressed  westward  by  Dr.  Adams  and  north- 
eastward by  Mr.  Barlow  it  was  found  necessary  to  frequently  change 
the  central  camp. 

]$Ir.  Barlow  was  assisted  by  Mr.  Joseph  Eeele,  of  the  School  of 
Practical  Science,  Toronto,  and  by  Mr.  G.  C.  Mackenzie,  of  Brantford. 
Mr.  Keele^s  attention  was  directed  principally  to  the  prosecution  of 
some  of  the  topographical  surveys  and  also  to  photography,  and  Mr. 
Barlow  speaks  of  his  services  in  terms  of  commendation. 

In  the  subjoined  report,  the  observations  of  Dr.  Adams  and  Mr. 
Barlow  are  combined,  and  a  notice  of  some  length  is  accorded  to  the 
corundum-bearing  rocks  of  the  district  because  of  their  probable 
economic  importance. 

"The  district  embraced  by  Dr.  Adams's  examinations  has  represented 
in  it  all  three  of  the  divisions  which  were  formerly  recognized  in  this 
part  of  Ontario,  namely,  the  Fundamental  gneiss,  the  Grenville  series 
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and  the  Hastings  series,  and  it  was  selected  for  especially  detailed  study  Ontario— 
as  offering  a  field  where  the  relations  of  these  divisions  could  be  most  ^^"  ' 
readily  and  certainly  worked  out.    The  Fundamental  gneiss  is  very  ex-  Fundamental 
tensively  developed  in  the  township  of  Anstruther,  which  lies  on  one  of  ^^*^^^' 
the  great  batholitic  masses,  referred  to  in  the  Summary  Report  of  last 
year  as  rising  through  the  limestone  rocks  of  the  Grenville  series  and 
being  wrapped  around  by  them.     It  underlies  almost  the  whole  town- 
ship, and  as  the  structure  was  followed  out  in  detail  on  the  numerous 
lakes  in  the  southern  half  of  the  township,  a  wholly  unexpected  but 
remarkably  perfect  subordinate  batholitic  structure  was  discovered 
within  the  large  batholitic  mass  itself,  the  strike  of  the  gneiss  running 
in  great  circles  and  sweeps  through  the  mass  and  bending  back  upon 
itself  in  clobed  curves.    The  lakes  are  all  excavated  in  or  etched  out  of 
this  gneiss,  their  outlines  closely  following  the  curves  of  the  gneissic 
structure.     The  centre  of  one  circle,  which  is  especially  well  seen,  lies 
about  a  mile  to  the  north  of  Serpentine  Lake,  near  the  middle  of  the 
township  on  concession  XVIII.    Two  bands  of  limestone  were  noticed 
which  had  been  caught  up  in  these  curves :  one  on  Eagle  Lake,  in  the 
southern  part  of  the  township,  and  the  other,  which  is  much  larger,  in  its 
northern  portion,  to  the  south-west  of  Eel  Lake. 

'*The  mass  of  this  gneiss  is  undoubtedly  of  igneous  origin.  From  Iprneous  origin 
Anstruther  it  extends  around  the  south-eastern  portion  of  the  township  ^  gneiss.™^ 
of  Monmouth  and  into  the  northern  part  of  Cardiff  where,  however, 
it  presents  rather  the  character  of  an  intrusive  granite,  possibly  owing 
to  its  having  here  been  more  completely  softened,  and  it  can  be  ob- 
served cutting  through  and  across  the  limestone  series  in  many  places. 
Great  masses  of  amphibolite  moreover  come  in,  of  which  the  relations 
have  not  as  yet  been  fully  determined.  In  the  south-east  corner  of 
Anstruther,  the  great  batholitic  series  of  the  Fundamental  gneiss 
abuts  against  a  series  of  well -foliated  and  banded  limestones,  am- 
phibolites  of  various  kinds  and  fine-grained  rusty-weathering  gneisses, 
the  two  being  brought  together  by  a  fault.  This  occurs  immediately 
to  the  east  of  Crab  Lake  where  the  strike  suddenly  changes  from  N. 
75*  E.  to  N.  15°  K,*  the  easterly  or  limestone  series,  having  the  latter 
strike,  passing  out  of  Anstruther  into  the  adjacent  township  of  Chandos, 
all  the  northern  portion  of  which  township  is  underlain  by  the  last-men- 
tioned series.  As  developed  in  northern  Chandos,  this  series  consists  of 
limestones  interstratified  with  several  distinct  varieties  of  amphibolite, 
the  most  abundant  being  thinly  foliated,  and  characterized  by  the  de- 
velopment in  it  of  radiating  bunches  of  slender  prisms  of  dark-coloured 

*  Bearings  throughout  this  report  are  referred  to  the  true  meridian  unless  otherwise 
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hornblende  lying  in  the  planes  of  the  foliation.  This  *  feather '  am- 
phibolite  is  continuous  over  very  large  tracts  of  country  and  is  associat- 
ed with  great  intrusions  (?)  of  a  massive  black  gabbro-like  rock  which 
is  well  seen  at  Macdonald  Bapids  on  the  North  River  in  the  XVIIIth 
concession  of  Chandos,  the  rapids  being  caused  by  one  of  these  great 
masses  which  is  encountered  by  the  stream  at  this  point.  In  this 
series  the  batholitic  structure  is  also  excellently  developed,  the  most 
perfect  example  being  a  batholite  of  which  the  central  portion  is  oc- 
cupied by  Duck  Lake,  which  sheet  of  water  is  situated  about  the 
middle  of  the  township  on  concession  XI.  About  the  shores  of  this 
lake  an  impure  limestone  is  found,  the  attitude  of  which  is  nearly 
horizontal.  This  occupies  an  approximately  circular  area  with  a  width 
of  about  one  mile.  The  limestone  is  surrounded  by  a  zone  of  a  heavy, 
more  or  less  distinctly  foliated  amphibolite,  averaging  about  a  mile  in 
width,  which  forms  a  cliff  about  the  lake  and  dips  away  from  it  on  all 
sides.  This  in  its  turn  is  succeeded  by  a  zone  of  limestone  and 
*  feather '  amphibolite,  also  presenting  the  same  quaquaversal  dips,  the 
strike  of  both  series  circling  completely  around  the  lake. 

*'  The  southern  part  of  Chandos  and  the  adjacent  parts  of  Wollaston, 
are  largely  occupied  by  a  great  mass  of  granite  which  breaks  through 
and  eats  into  the  series  above  mentioned,  holding  inclusions  of  it  and 
sending  off  apophyses  into  it  in  all  directions.  This  is  excellently  seen 
along  the  shores  of  South  Bay  of  Loon  Lake  in  Chandos,  as  well  as 
about  Gilmour  Bay,  an  extension  of  the  same  lake,  and  along  the 
Wellington  road  in  the  first  range  of  the  township.  It  extends  down 
into  Methuen  on  the  south. 

''The  investigations  of  last  summer  bear  out  the  conclusions  of 
former  work,  in  showing  that  the  Fundamental  gneiss  consists  of 
granitoid-gneissic  rocks  in  the  form  of  great  batholitic  masses,  the  lime- 
stones, etc.,  of  the  Grenville  series  sagging  down  between  and  wrapping 
around  the  batholites  as  great  mantles.  These  gneissic  rocks,  in  parts 
of  the  area,  have  become  more  completely  molten  and  have  developed 
into  truly  intrusive  granites  which  no  longer  merely  arch  up  the  over- 
lying strata  but  break  through  and  cut  across  them. 

"The  relation  of  the  limestone,  classed  as  Grenville  series,  to 
the  stratified  rocks  referred  to  the  Hastings  series,  cannot  as  yet 
be  considered  definitely  settled,  but  important  evidence  bearing 
upon  the  question  has  been  obtained  by  the  discovery  in  several  widely 
separated  localities  in  the  area  examined  this  summer,  of  considerable 
exposures  of  conglomerate.  The  first  of  these  localities  is  south  of 
Eagle  Lake  on  the  road  to  The  Ridge  post-office,  on  lot  12,  con.  III. 
of  WoUaston.     Here  the  conglomerate  appears   by  the  roadside,  the 
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matrix  in  some  places  being  composed  of  silicified  mineral  but  else-  Ontario— 
where  of  limestone.  The  pebbles  are  for  the  most  part  amphibo.  ^^' 
lite  and  diorite,  but  many  of  them  consist  of  quartz  or  quartzite  and 
gneiss  or  granite.  Where  the  matrix  of  the  conglomerate  is  not  lime- 
stone, they  are  often  much  flattened  in  the  direction  of  the  strike,  as  is 
usually  the  case  in  conglomerates  found  in  districts  which  have  been 
submitted  to  great  pressure.  Some  of  the  pebbles,  however,  when  the 
matrix  is  limestone,  still  preserve  their  original  and  nearly  spherical 
form. 

"Another  locality  where  conglomerate  was  found  is  on  lot  18  of  Conglomerate 
range  I.  of  CardifE.  Here,  in  the  heavily  wooded  country  to  the  east  of  ^  C*™^"* 
the  southern  extremity  of  Pine  Lake,  forming  part  of  a  highly  inclined 
series  of  amphibolites  with  interstratified  limestones  and  quartzites,  a 
band  of  conglomerate  nine  feet  thick  is  well  exposed  on  the  summit 
and  side  of  a  cliff.  The  matrix  of  this  conglomerate  is  fine  in  grain  and 
slightly  calcareous  and  the  pebbles,  as  in  the  case  already  cited,  are  often 
considerably  flattened.  The  relative  proportions  of  the  different  kinds 
of  rocks  forming  the  pebbles  was  ascertained  in  several  places,  and  it  was 
found  that  from  75  to  79  per  cent  of  those  consisted  of  a  fine-grained 
pink  granite,  the  remainder  being  chiefly  composed  of  amphibolite  and 
ciystalline  limestone.  A  careful  study  of  their  character  will  be  made 
so  soon  as  thin  sections  of  them  have  been  prepared,  but  judg- 
ing from  their  macroscopic  character,  it  seems  highly  probable  that  the 
granite  pebbles  have  been  derived  from  a  mass  of  this  rock  which 
occurs  about  the  southern  end  of  Pine  Lake  and  the  other  pebbles  from 
exposures  in  that  vicinity. 

"  Two  other  exposures  of  conglomerate  were  noticed,  one  on  the  Conglomerate 
north  side  of  the  Bancroft  and  Bronson  road  a  little  over  a  mile  east  "^*^  Carlow. 
of  Bancroft,  and  the  other  on  the  Carlow  and  Combermere  road  about 
five  miles  south  of  Combermere.     The  pebbles  in  both  instances  were 
rather  similar  to  those  described  above,  distinctly  rounded  and  embed- 
ded in  crystalline  limestone  matrix. 

"  Mr.  Barlow's  work  was  directed  chiefly  to  surveys  and  geological  Work  by  Mr. 
examinations  in  the  north-eastern  part  of  the  sheet,  covering  the  town-  ^^^^^w. 
ships  of  WoUaston,  Faraday,  Dungannon,  Mayo,  Raglan,  Carlow,  Her- 
schell,  McClure,  Wicklow,  Bangor,  Radcliffe  and  parts  of  Ashby,  Bru- 
denell,  Lyndoch,  Sherwood  and  Hagarty.  The  relations  of  various 
members  of  the  Fundamental  gneiss  were  closely  examined  and  the 
conclusion  arrived  at  that  both  basic  and  acidic  members  are  differ- 
entiated portions  of  a  single  magma.  Abundant  evidence  was  obtained 
that  the  nepheline-syenite  which  was  at  first  thought  to  be  a  separate 
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and  later  intrusion  must  really  be  included  with  the  gneissic  rocks 
classified  usually  as  Laurentian. 

"  A  considerable  portion  of  the  time  was  spent  in  tracing  out  the 
corundum  deposits  and  an  account  of  their  mode  of  occurrence  is 
included  in  the  present  report. 

"  The  presence  of  corundum  in  the  northern  part  of  the  county  of 
Hastings  and  thus  within  the  confines  of  the  Haliburton  map-sheet 
(No.  118)  was  really  made  known  as  the  result  of  a  visit  made 
in  October,  1896,  by  Mr.  W.  F.  Ferrier,  of  the  Geological  Survey 
of  Canada.  In  the  Summary  Report  for  the  year*  Mr.  Ferrier  relates 
the  history  of  the  discovery  and  the  circumstances  which  led  to  his  trip 
to  that  region.  It  is  now,  however,  stated  on  undoubted  authority 
that  this  was  not  the  first  intimation  of  the  occurrence  of  corundum 
in  the  township  of  Carlow.  Some  six  ye^rs  previously,  or  about  the 
year  1890,  Mr.  Woods,  now  a  resident  of  Kingston,  Ontario,  an  amateur 
geolo^t  and  mineralogist,  was  travelling  through  this  district  and  was 
shown  crystals  obtained  from  the  Carlow  locality  by  Mr.  Armstrong 
of  Armstrong's  Mills  (New  Carlow,  P.O.),  and  he,  after  exami- 
nation, pronounced  them  *  emery  stone.*  The  value  of  the  find, 
however,  does  not  appear  to  have  been  appreciated  by  the  original  dis- 
coverers as  nothing  further  was  heard  of  it  until  after  Mr.  Ferrier's 
return  from  Hastings,  although  one  of  Mr.  Armstrong's  sons  person- 
ally conducted  him  to  the  spot  where  the  crystals  occurred.  Notwith- 
standing it  is  thus  evident  that  although  the  nature  of  the  mineral  was 
known  some  years  before  Mr.  Ferrier's  visit,  there  can  be  no  reason- 
able doubt  that  the  true  value  and  extent  of  the  deposit  would  have 
remained  practically  unknown  but  for  his  description  and  report  of  its 
mode  of  occurrence. 

**  On  the  announcement  of  Mr.  Ferrier's  observations,  the  attention  of 
Messrs.  Robillard  and  Fitzgerald  was  directed  to  certain  crystals  which 
they  knew  to  occur  in  the  north-eastern  part  of  the  township  of  Raglan 
about  five  miles  to  the  east  of  the  Carlow  locality.  These  had  been  sup- 
posed to  be  apatite  or  '  phosphate '  and  the  gentlemen  named  above  had 
been  ou  the  point  of  applying  for  the  mining  rights  of  the  land  on  which 
the  mineral  was  known  to  occur,  when  the  somewhat  sudden  depreciation 
in  the  value  of  phosphate  happened.  Mr.  Ferrier's  description  and  the 
knowledge  that  these  crystals  were  approximately  on  the  same  range  of 
hills,  confirmed  the  l^elief  that  the  supposed  apatite  was  in  reality  corun- 
dum, especially,  as  it  coincided  with  the  opinion  of  a  so-called  expert  ex- 
pressed some  years  before,  al  though  at  the  time  no  great  reliance  was  placed 

*See  Summary  Report,  Geol,  Surv.  Can.,  1896,  p.  116  et  seq. 
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on  the  accuracy  of  his  determination.  Immediately  on  Mr.  Ferrier's  Ontario— 
retom  to  Ottawa  (2drd  of  Oct.,  1896),  the  Director  of  the  Survey  com- 
municated to  the  Ontario  Bureau  of  Mines  the  results  of  this  visit  to 
the  township  of  Carlow,  and  in  consequence,  the  lands,  which  belonged 
to  the  Crown,  were  withdrawn  from  sale  by  the  Ontario  Government 
Fdlowing  shortly  on  this  discovery,  and  doubtless  as  a  result  of  it,  came 
the  news  that  Mr.  George  Bennett  had  found  corundum  at  a  so-called 
mica  mine  on  lot  14  con.  IX.  of  the  township  of  Methuen  in 
Peterborough  county,  about  forty-five  miles  to  the  south-west  of  the 
Carlow  occurrence. 

"  During  the  past  summer  repeated  reports  of  alleged  *  finds '  of  Mr.  Fem'er'e 
oorundum  were  circulated  from  time  to  time  and  a  personal  v^HfiS* 
examination  was  made  of  a  large  number  of  these  which  invariably 
arose  from  mistaking  some  species  of  grayish  felspar,  usually  albite, 
for  corundum.  Mr.  Ferrier's  prediction  that  the  Carlow  locality 
is  not  an  'isolated  occurrence,  but  that  other  deposits  will  be  found  in 
the  Hastings  district,'  has  since,  however,  been  amply  verified  by  the 
detailed  examinations  carried  on  during  the  past  summer  both  by  the 
Geological  Survey  of  Canada  and  the  Ontario  Bureau  of  Mines. 
Daring  last  August  and  September,  Prof.  W.  G.  Miller,  of  the  Kingston  Work  by  Prof. 
School  of  Mines,  who  was  conducting  a  prospectors  class  in  Central  *  ^  ®'' 
Ontario,  undertook  an  exploration  of  this  stretch  of  country  at  the 
instance  of  the  Ontario  Bureau  of  Mines  with  the  object  of  securing  as 
much  additional  information  as  possible  in  regard  to  the  distribution 
and  association  of  the  corundum.  In  many  cases  the  work  was  carried 
on  in  co-operation  by  Mr.  Barlow  and  Prof.  Miller,  so  that  much  more 
satisfactory  result  were  achieved  than  could  have  been  accomplished 
by  a  single  party.  Prof.  Miller  has  already  written  an  interim 
report  in  the  Sixth  Annual  Report  of  the  Bureau  of  Mines,  which  has 
just  appeared,*  and  as  a  result  *  the  mineral  rights  in  those  lands  over 
which  the  corundum  belt  has  been  found  to  extend  have  been  with- 
drawn from  sale  pending  the  completion  of  the  final  report.' 

"  The  name  corundum  embraces  those  varieties  of  oxide  of  alum_  Nature  and 

"  cliai*acter  of 

inum  having  dull  colours ;  the  colours  generally  being  light-  corundum. 
bluish,  greenish,  grayish  or  brownish.  The  granular  corundum  of  a 
blackish  or  grayish-black  colour,  when  intimately  mixed  with  mag- 
netite or  hsematite,  is  usually  referred  to  as  emery.  The  mineral  found 
in  Hastings  county  is  essentially  pure.  The  susceptibility  of  corun-  Alteration 
dum  to  alteration,  and  the  difficulty  of  getting  rid  of  the  scaly  decom- 
position products  seem  to  be  the  chief  hindrances  to  a  more  profitable, 

*  :3ixth  Report  Bureau  of  Mines,  Ontario  1896,  pp.  64-66. 
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Ontario—  and  therefore  more  general  mining  and  use  of  the  mineral.  A  variety 
of  aluminous  minerals  result  from  its  decomposition,  the  most  abundant 
alteration  product  noticed  being  a  pearly-white  hydrous  muscovite, 
evidently  closely  allied  to  damourite  or  margarite,  and  every  gradation 
in  alteration  may  be  noticed  at  the  different  localities,  from  the  in- 
cipient stages  in  which  the  comparatively  unaltered  crystals  are  coated 
with  thin  films  or  scales  of  this  mineral,  to  that  in  which  the  whole 
individual  has  been  converted  into  the  magnesian  mica.  The  circum- 
stances under  which  such  alteration  takes  place  seem  at  present  difficult 
of  explanation,  for  often,  even  when  embedded  completely  in  compara- 
tively fresh  and  unaltered  rock,  where  the  surrounding  constituents 
have  undergone  little  or  no  perceptible  change,  the  corundum  in- 
dividuals may  be  seen,  either  wholly  or  in  part,  replaced  by  the  ob- 
jectionable mica.  On  the  other  hand,  it  was  frequently  noticed  that 
crystals  which  had  evidently  been  subjected  for  a  considerable 
time  to  the  action  of  the  weather,  show  little  or  no  sign  of  decomposi- 
tion. Throughout  the  region  examined,  however,  the  corundum  is,  as 
a  rule,  comparatively  fresh  and  unaltered,  and  it  is  confidently  believed 
that  the  deposits  will,  if  properly  handled,  furnish  sufficient  material 
of  such  uniform  hardness  and  purity  that  it  can  be  successfully  treated 
for  the  removal  of  impurities  by  the  use  of  machinery  like  that  em- 
ployed for  this  purpose  in  Georgia. 

"  In  the  State  of  Georgia,  where  corundum  has  been  successfully 
mined  since  the  year  1880,  three  varieties  are  commonly  distinguished, 
and  it  is  probable  that  in  the  Hastings  area,  these  subdivisions  will, 
in  a  rough  way,  hold  good.  1.  Sand  corundum,  2.  Block  corundum, 
3.  Crystal  corundum.  The  sand  corundum  is  either  coarsely  or  finely 
granular,  usually  found  embedded  in  a  gangue  of  decomposed  felspar. 
The  block  corundum  includes  the  massive  corundum,  with  nearly  rec- 
tangular parting  or  pseudo-cleavage.  This  type  is  of  rather  frequent 
occurrence,  and  at  the  Raglan  locality  a  large  irregularly  oval  mass 
was  found  by  Mr.  Henry  Robillard,  which  measured  10x7x7  inches, 
and  weighed  24  pounds  This  large,  and  as  yet  unique  specimen,  was 
divided  into  two  pieces  by  the  finder,  one  being  given  to  Capt.  W.  E. 
James,  of  Combermere,  while  the  other  went  to  Mr.  James  Best,  of 
Bird  Creek.  Last  summer,  however,  these  gentlemen  kindly  presented 
the  specimens  to  the  Geological  Survey,  and  they  have  now  been  placed 
Crystal  corun-  side  by  side  in  the  museum.  Crystal  corundum  is,  however,  by  far 
the  most  common  type  met  with  in  the  Hastings  district,  and,  as 
might  be  expected,  it  passes  into  block  corundum  on  the  one  hand,  by 
an  increase  in  size,  which  is  almost  invariably  accompanied  by  a 
decrease  in  perfection  of  crystallographic  outline,  and,  on  the  other 
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hand,  to*  sand  or  granular  corundum,  when  the  individuals  are   so  Ontario— 
closely  packed  together  that  mutual  interference  prevents  the  assump-    ^^' 
tion   of    regular   crystalline   forms.      The    crystals    when   normally 
developed  are  usually  six-sided  prisms  which  are  sometimes  terminated 
by  a  six-sided  pyramid,  and  not  infrequently  by  the  basal  plane. 

"  Many  of  the  crystals  found  here  have  a  tolerably  sharp  and  perfect  CrystaUiza- 
outline,  frequently  showing  a  tapering  to  either  extremity,  thus  pro-  ^um. 
ducing  the  very  characteristic  barrel-shaped  outline.  The  pyramidal 
and  prismatic  faces  are  very  often  more  or  less  deeply  striated  or 
grooved  horizontally.  The  basal  planes  or  truncated  ends  of  the 
crystals  are  frequently  striated  in  three  directions,  forming  equilateral 
triangles  corresponding  with  the  less  perfect  rhombohedral  partings  or 
pseudo-cleavages.  When  the  crystals  are  large  they  are  usually  rough 
and  imperfect.  The  corundum  is  in  many  instances  somewhat  brittle, 
breaking  with  an  uneven  or  conchoidal  fracture,  but  when  in  large  and 
compact  masses  it  is  exceedingly  tough.  The  hardness  is  9  or  second 
only  to  that  of  the  diamond,  but  as  might  be  expected  from  its  liability 
to  alteration  this  quality  is  somewhat  variable  and  the  chief  purpose 
of  all  the  manipulation  it  undergoes  is  to  secure  uniformity  of  hardness 
in  the  finished  material.  The  lustre  is  in  general  vitreous,  but  in  the 
translucent  light-greenish  variety  noticed  in  Brudenell  township  the 
lustre  is  somewhat  pearly.  In  a  great  many  instances  the  surfaces 
revealed  by  the  biasal  parting  showed  a  distinct  bronze-like  metallic 
lustre,  resembling  very  much  in  this  particular  that  of  the  cleavage- 
planes  of  bronzite.  The  colour  is  in  general  brownish  or  grayish. 
Some  of  the  crystals  noticed  in  Brudenell  were  greenish,  yellowish  to 
almost  colourless,  while  very  occasional  fragments  and  individuals 
have  a  distinct  roee-red  colour.  Frequently,  especially  in  the  larger 
individuals,  the  colour  is  not  uniform,  but  patches  of  gray,  brown  and 
green  blend  into  each  other. 

"  Although  a  certain  tract  or  area  was  mapped  out  in  which  it  was  Occurrence  of 
definitely  ascertained  that  corundum  was  present,  while  the  rocks  in 
the  district  on  either  side  seemed  altogether  barren  of  the  mineral,  and 
although  the  trend  of  this  belt  agrees  in  a  rude  way  with  the  general 
strike  of  the  containing  gneissic  rocks,  still  it  was  found  that  the 
mineral  occupied  no  very  definite  position  in  any  particular  zone  or 
band,  but  that  it  occurred  somewhat  sporadically  developed  in  the 
various  plutonic  rocks  of  the  region,  whose  chief  point  of  resemblance 
consisted  in  their  community  of  origin.  The  occurrence  of  the  mineral 
in  this  connection  affords  additional  evidence,  if  such  were  needed,  of 
the  identity  of  the  magma  from  which  the  larger  proportion  of  these 
granitic  or  gneissic  rocks  have  crystallized.     At  many  of  the  rock-ex- 
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posures  visited  in  the  township  of  Brudenell,  the  corundum  was  fre- 
quently noticed  completely  embedded  in  and  surrounded  by  the  iron 
ore ;  in  fact  this  association  was  the  most  common  and  noteworthy 
one.  It  is  therefore  apparent  that  the  corundum  was  one  of 
the  first  constituents  to  crystallize  out  from  the  molten  magma,  while 
at  the  same  time  sufficient  material  remained  in  the  more  acid  residual 
portions  to  form  the  large  and  important  occurrences  seen  in  the  peg- 
matite dykes  which  marked  the  final  stage  in  the  process  of  solidifica- 
tion. The  foliated  texture  of  many  of  the  rocks  with  which  the 
corundum  is  associated,  show  the  same  irregularity  in  their  minor 
structural  details  so  usual  in  other  areas  where  similar  rocks  are 
exposed,  while  maintaining  approximately  the  same  general  strike  and 
inclination,  or  dip,  over  the  whole  extent  of  territory  examined. 

"  The  limit  of  what  may  for  convenience  be  called  the  *  corundum- 
bearing  belt  *  extends  on  the  west  from  lot  14,  in  the  XI  Vth  concession 
of  the  township  of  Carlow,  where  it  was  originally  found,  north-eastward 
as  far  as  lot  25,  in  the  Vlth  concession  of  the  township  of  Brudenell. 
Mr.  Barlow  did  not  explore  the  territory  further  to  the  ecust,  as  the 
last-named  locality  corresponded  very  closely  with  the  eastern 
limit  of  the  map-sheet  on  which  he  is  at  present  working  in  con- 
junction with  Dr.  Adams.  The  assumption  at  present  seems 
very  reasonable  that  corundum  will  be  found,  if  careful  and 
systematic  prospecting  is  undertaken,  in  the  northern  portion 
of  Lyndoch,  the  southern  part  of  Brudenell  and  the  middle  concessions 
of  Sebastopol.  To  the  west  of  the  Carlow  occurrence,  no  corundum  has 
been  found  on  the  hills  forming  the  north-western  part  of  the  township 
of  Carlow  and  the  north-eastern  portion  of  Monteagle  towDship.  The 
deep  valley  of  Papineau  Creek  intervenes  and  seems  to  limit  the  occur- 
rence in  this  direction,  although  very  similar  rocks  prevail  in  this  area. 

**  In  width,  the  corundum  belt  is  rather  variable.  In  the  township 
of  Carlow  corundum  has  been  found  in  a  large  number  of  places  over 
the  hill  which  forms  the  north-eastern  part  of  the  township  east  of  lot 
14.  It  occurs  at  intervals  at  places  from  the  Xlllth  concession  to  the 
XVIth  concession,  thus  showing  a  breadth  of  over  two  miles.  In  the 
township  of  Raglan,  the  mineral  has  been  found  in  a  large  number  of 
places  on  the  high  ridge  which  runs  across  the  XVIIIth  and  XlXth 
concessions  as  far  as  the  York  River,  a  branch  of  the  Madawaska. 
Prof.  Miller  and  his  assistants  proved  the  existence  of  the  mineral  on 
many  of  the  lots  in  the  XVIIth,  XVIIIth  and  XlXth  concessions  of 
Raglan,  between  the  York  River  and  the  Madawaska,  and  likewise  on 
a  number  of  lots  in  the  XVIIIth  and  XlXth  concessions  to  the  east 
of  the  Madawaska.     In  Raglan,  therefore,  the  belt  is  very  nearly  two 
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miles  wide,  but  further  east  corundum  has  been  found  on  lot  32,  con-  Ontario- 
cession  II.  of  Radcliffe;  lot  34,  concession  V.;  lot  25,  concession  VI.;  ^  ' 
and  lot  32,  concession  VII.,  of  Brudenell  township.  Much  of  the 
country  is  either  drift-covered  or  densely  overgrown  with  a  hardwood 
bush,  so  that  prospecting  is  exceedingly  tedious  and  difficult,  but 
here  and  there  small  exposures  of  rock  occur  and  these  were 
carefully  examined  for  the  mineral.  Boulders  containing  the  mineral 
in  the  drift  material,  often  formed  excellent  guides  in  prospect' 
ing,  as  in  most  cases  it  was  ascertained  that  they  had  travelled  no  great 
distance  from  their  original  source.  Mr.  Joseph  Keele,  assistant  to 
Mr.  Barlow,  was  handed  specimens  of  corundum  said  to  come  from  the 
township  of  Lyndoch,  on  the  road  to  Letter  Kenny  P.O.,  about  a  mile 
north  of  Quadville.  Near  the  boundaries  between  the  townships  of 
Raglan,  Radcliffe  and  Brudenell,  therefore,  the  band  of  rocks  in  which 
corundum  has  been  proved  to  occur  is  over  three  miles  in  width ;  and, 
if  the  Lyndocli  occurrence  mentioned  above  is  authentic,  the  whole  belt 
will  be  fully  five  miles  wide  at  this  place. 

"  On  lot  14,  con.  XIV.  of  the  township  of  Carlow,  a  range  of  very  Carlow. 
high  prominent  hills  ends  somewhat  abruptly  in  a  steep  cliflF  or  preci- 
pice composed  chiefiy  of  coarse  flesh-red  pegmatite,  cutting  a  dark 
reddish  or  brownish  gneissic  rock,  which  on  examination  under  the 
microscope  proves  to  be  a  hornblende-granite-gneiss.  To  the  north- 
east this  hill  rises  gradually  for  a  considerable  distance.  At  first  it 
trends  to  the  north-east  but  then  bends  around  more  to  the  east,  follow- 
ing very  closely  the  direction  of  the  concession  lines  through  the  north- 
eastern part  of  Carlow  and  the  township  of  Raglan,  terminating  rather 
steeply  at  the  large  marsh  (Campbell's  marsh)  through  which  the  lower 
portion  of  the  York  River  meanders  before  its  junction  with  the  Mada- 
waska.  To  the  east,  although  maintaining  approximately  the  same 
elevation,  this  range  of  hills  does  not  appear  in  such  marked  contrast  to 
the  topography  immediately  surrounding,  as  the  whole  country  is  rougher 
and  more  mountainous. 

"  In  Carlow  township,  the  older  plutonic  rock  cut  by  the  pegmatites  Associated 
carrying  the  corundum,  is  composed  of  orthoclase,  plagioclase,  biotite  '^*^*^^- 
and  hornblende.  Quartz  is  present,  but  by  no  means  an  abundant 
constituent.  Sphene  is  very  abundant,  of  a  dark-brownish  colour  and 
marked  pleochroism.  Apatite  is  also  present  and  zircon  in  occasional 
small  crystals.  The  felspar  is  much  stained  with  red  and  brown  iron 
oxide,  and  shows  the  undulous  extinction  due  to  squeezing.  This  gneiss 
has  a  strike  of  north-east  with  a  dip  to  the  south-east  at  an  angle 
varying  from  15*  to  30*.     The  foliation  is  very  distinct,  and  further  to 
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the  east  shows  a  bending  around  in  strike  corresponding  to  the  change 
in  direction  of  the  hill. 

"  I  he  corundum  is,  as  has  been  said,  by  no  means  uniformly  distri- 
buted through  the  mass,  and  large  portions  of  the  rock  are  completely 
barren  of  this  mineral,  while  certain  portions  on  the  other  hand 
contain  a  very  high  percentage,  constituting  as  much  as  a  quarter  to  a 
third,  or  even  more  in  some  cases  of  the  whole  rock. 

"  In  the  township  of  Raglan,  on  concessions  XVIII.  and  XIX., 
granite  and  granite-gneisses  prevail,  wif^h  which  is  associated  a  small 
quantity  of  nepheline-syenite  and  nepheline-syenite-gneiss.  This 
peculiar  and  somewhat  uncommon  rock  occurs  in  several  small  patches 
and  areas  on  lot  2,  concession  XVIII.  of  Raglan,  but  was  not  noticed 
elsewhere  on  the  hill.  This  nepheline-syenite  is  composed  chiefly  of  a 
flesh-red  or  salmon-pink  elceotite  or  nepheline,  which  is  generally 
the  most  abundant  constituent ;  a  light-gray,  almost  white,  albite 
and  a  small  quantity  of  dark -coloured  biotite.  The  nepheline,  where 
exposed  to  the  action  of  the  atmosphere,  shows  the  characteristic 
weathering,  occurring  in  irregular  sunken  areas  with  all  the  inequal- 
ities rounded  off  and  leaving  the  white  plagioclase  in  marked  relief. 
The  strike  of  the  foliation  is  about  N.  80"  E.,  with  a  dip  at  a  small  angle 
to  the  south,  and  is  somewhat  uniform  over  the  whole  of  th<i  hill.  The 
corundum  was  noticed  in  a  large  number  of  places,  often  in  sharp 
well-defined  crystals,  but  usually  in  large  irregular  individuals  or 
masses  and  aggregates.  All  the  exposures  visited  were  on  the  southern 
slope  of  the  hill,  chiefly  on  lots  2,  3  and  4.  On  lot  2  the  corundum 
was  noticed  in  the  ordinary  red  felspathic  gneiss  as  well  as  in  the 
nepheline-syenite.  A  small  cliff  was  seen  composed  of  the  latter 
species  of  rock,  containing  embedded  crystals,  whose  major  axes  were 
lying  at  right  angles  to  the  foliation.  On  lots  3  and  4  the  rock  is  the 
ordinary  red  felspathic  gneiss  closely  allied  in  character  to  syenite, 
being  poor  in  quartz,  cut  by  pegmatite,  which  is  likewise  comparatively 
poor  in  silica.  The  coarser  crystals  and  fragments  are  present  as 
usual  in  the  pegmatite  phases  of  the  rock,  and  one  case  was  noticed 
where  a  promising  exposure  really  formed  a  mere  shell  or  covering, 
which  was  removed  by  the  first  blast,  revealing  the  comparatively 
barren  gneiss  beneath.  The  whole  of  this  hill  had,  previously  to  our 
visit,  been  rather  carefully  prospected  by  Mr.  Henry  Robillard,  the 
original  discoverer  of  this  locality,  but  if  it  should  be  decided  to  work 
the  place  a  careful  and  systematic  examination  would  have  to  be  made 
of  the  whole  ridge. 

**  On  lot  33,  concession  VII.,  of  the  township  of  Brudenell,  corundum 
crystals  may  be  noticed  thickly  disseminated  through  a  well  foliated 
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nepheline-syemte-gneiss  which  as  well  as  the  ordinary  red  felspatLic  Ontario- 
gneiss  crosses  the  road  running  southward  from  the  village  of  Rocking- 
ham to  the  German  settlement  towards  the  Madawaska.  The  two 
varieties  of  rocks  are  interfoliated  and  have  a  north-west  and  south-east 
strike.  The  corundum  was  noticed  at  intervals  in  rather  small  crystals 
but  more  thickly  and  evenly  distributed  than  usual,  for  a  distance 
of  about  an  eighth  of  a  mile  across  the  strike  of  the  foliation,  although 
they  are  not  so  abundant  in  the  ordinary  felspathic  gneiss  and  are  alto- 
gether absent  from  many  of  the  interfoliated  bands.  On  lot  34,  conces- 
sion V.  of  Brudenell,  the  corundum  occurs  in  large  irregular  crystals 
and  masses  embedded  chiefly  in  the  nepheline-syenite,  and  these  are 
present  in  considerable  quantities  in  the  ordinary  red  syenite  rock.  At 
one  place,  a  rather  sharp  contact  was  seen  between  these  two  rocks, 
the  larger  crystals  being  developed  in  the  nepheline-syenite  close  to 
the  line  of  junction.  The  rocks  occur  on  a  lot  belonging  to  Mr.  Fred- 
erick Black.  The  strike  is  here  about  north-west  and  south-east.  The 
corundum  is  generally  of  a  brownish  colour,  but  some  of  the  small 
crystals  in  a  light-gray  al bite-gneiss  are  light-greenish,  yellowish  and 
grayish  to  almost  white  or  colourless.  The  fields  to  the  south-west  of 
the  exposures  are  covered  with  a  great  many  boulders  most  of  which  are 
seen  to  contain  corundum.  The  nepheline-syenite  is  composed  of  a  very 
beautiful  salmon-pink  nepheline,  gray  albite  and  small  spots  or  areas 
of  deep-blue  sodalite.  The  crystals  of  corundum  are  sometimes  de- 
composed to  the  pearly  magnesian  mica  already  mentioned,  the  com- 
bination of  all  the.se  constituents  making  a  very  striking  and  beautiful 
rock. 

"  At  present  the  chief  obstacles  presenting  themselves  to  the  success-  ObetacleR  to 
ful  and  profitable  mining  of  this  mineral,  is  the  exceeding  irregularity  mining. 
of  the  deposits  and  their  wide  separation  from  one  another.  Careful 
search  may  get  rid  of  much  of  the  latter  objection,  as  the  prospecting 
so  far  undertaken,  though  done  very  carefully,  has  been  by  no  means 
exhaustive  and  the  richness  of  some  of  the  masses  already  encountered 
seems  to  show  that  the  average  yield  of  considerable  bodies  of  rock 
will  be  satisfactory. 

"In  the  event  of  treating  the  mineral  on  the  spot,  there  are  several  Water  powers, 
good  water-powers  in  close  proximity  to  the  various  localities  where 
corundum  is  now  known  to  exist.  In  Carlow  the  water  power  now 
operating  Armstrong's  saw-mill  on  Papineau  Creek  is  only  about  three 
miles  from  the  corundum  cliff.  In  Raglan  a  good  water-power  is 
already  utilized  by  a  small  roofless  saw-mill  on  a  stream  which  flows 
through  the  valley  immediately  south  of  the  hill  on  which  the  mineral 
occurs.      Palmer's  Rapids  on  the  Madawaska  would  famish  good  and 
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sufficient  power  for  the  treatment  of  corundum  found  in  the  sur- 
rounding country.  All  of  these  water-powers  have  already  been  con- 
siderably improved  and  would  probably  only  need  some  minor  altera- 
tions to  make  them  immediately  available. 

"  The  corundum  deposits  are  rather  readily  accessible,  the  chief 
means  of  communication  being  by  means  of  the  York  and  Madawaska 
rivers  and  Kaminiskeg  Lake  as  far  as  Barry's  Bay,  an  important 
station  on  the  Ottawa,  Arnprior  and  Parry  Sound  Railway,  about  108 
miles  west  of  Ottawa.  A  small  steamer  with  scow  attached  now  runs 
from  Havergal  (Campbeirs  Farm)  on  the  York  River  to  Combermere 
and  Barry's  Bay,  passing  the  foot  of  the  hill  on  which  the  Raglan 
deposits  occur.  Wagon  roads  approach  the  other  deposits  very  closely 
and  although  most  of  them  are  exceedingly  rough  they  could  be  con- 
siderably improved  at  a  comparatively  small  outlay.  Labour  and 
supplies  are  che^ip  and  abundant. 

"  The  following  notes  may  be  of  assistance  to  prospectors  working 
in  the  district : — 

"  The  great  hardness  of  the  unaltered  corundum,  the  sharp  edges  of 
which  will  readily  scratch  the  hardest  steel,  is  perhaps  its  most  valu- 
able distinguishing  characteristic.  Its  greater  weight  in  contrast  to 
any  of  the  associated  materials  is  also  of  value  in  recognizing  this 
material,  and  the  barrel-shaped  outlines  of  many  of  the  crystals  is  like- 
wise very  characteristic. 

"  The  presence  at  the  surface  of  a  relatively  greater  abundance  of 
the  pearly  or  light-coloured  mica,  which  so  frequently  results  from 
the  alteration  of  corundum,  is  in  many  cases  a  valuable  indication 
of  the  probable  proximity  of  the  unaltered  material.  The  rocks  in 
which  corundum  has  been  found  are  relatively  much  poorer  in  quartz 
than  the  prevailing  gneissic  rocks  of  Laurentian  areas.  The  presence 
of  nepheline-syenite  may  also  be  considered  as  a  promising  indication 
locally,  and  a  quartzless  pegmatite,  or  one  nearly  so,  seems  to  be 
especially  favourable  to  the  development  of  corundum. 

"  Frequently,  especially  on  those  glaciated  rock-surfaces  from  which 
the  covering  of  soil  has  been  but  lately  removed,  the  corundum  crystals 
and  fragments  stand  out  in  bold  relief  and  form  very  conspicuous 
objects.  Many  of  the  deposits  were  also  found  by  following  up 
boulders  containing  the  mineral  to  the  places  of  their  origin,  in  a  N.N.E. 
direction,  as  indicated  by  the  glacial  striation,  which  runs  about  S. 
25*"  W." 
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The  winter  of  1896-97  was  devoted   by  Dr.  R.  W.  Ells  to  the  plot-  Ontario— 
tdng  and  compilation  of  the  surveys  pertaining  to  map-sheet  No.  119, 
and  to  the  arrangement  of  the  notes  of  the  late  Mr  Giroux,  in  con-  ^^{y  ^iP*^' 
nection  with  the  mapping  of  the  adjacent  sheet,  No.  120. 

The  month  of  June  was  spent  by  Dr.  Ells  with  Mr.  Fletcher  and 
Dr.  Ami  in  Nova  Scotia,  in  the  examination  of  some  points  connected 
with  the  conglomerates  and  associated  Carboniferous  rocks  which  flank 
the  Cobequid  Mountains,  the  relations  of  which  are  somewhat  obscure. 
Some  time  was  also  devoted  to  the  investigation  of  the  rocks  between 
Truro  and  Pictou,  as  well  as  to  tht  examination  of  the  Horton  and 
Wolfville  section.  It  was  tiiought  desirable  that  Dr.  Ells  should  be 
associated  with  the  above-mentioned  gentlemen  in  this  work  because 
of  his  previous  experience  in  the  same  field. 

The  greater  part  of  the  season  was,  however,  employed  by  Dr.  Ells  in 
the  continuation  of  the  work  upon  sheets  119  and  120  of  the  Ontario 
series,  known  respectively  as  the  Perth  and  Ottawa  City  sheets.  The 
results  are  outlined  by  Dr.  Ells  as  follows  : — 

"  Upon  my  return  to  Ottawa  on  July  1st,  I  proceeded  almost  directly  Upper  Mad»- 
to  Barry's  Bay,  on  the  Ottawa,  Arnprior  and  Parry  Sound  Railway,  in  ^^'*^^^  ^^'®''* 
order  to  make  an  examination  of  the  upper  portion  of  the  Madawaska 
River.  This  stream  was  examined  from  Bark  Lake  east  to  the  High 
Falls,  at  which  point  our  surveys  of  the  river  ended  in  1896.  Thence 
the  river  was  ascended  to  Mackey's  Creek,  by  which  a  portage- route 
for  canoes  extends  across  to  the  Mississippi  River  near  the  village  of 
Ardoch.  This  route  crosses  the  Snow  road  by  a  portage  between 
Brul^  and  Buckshot  lakes,  the  latter  of  which  discharges  into  the 
Mississippi.  An  examination  was  also  made  of  a  number  of  lakes  in 
this  vicinity  in  order  to  fix  the  limit  between  the  Hastings  limestones 
and  the  granit-e-gneiss  of  the  Upper  Madawaska  district. 

"  The  months  of  August  and  September  were  devoted  to  the  com- 
pletion of  the  surveys  necessary  for  the  compilation  of  map-sheet  No. 
119.  In  this  work  the  wheel  odometer  was  employed  to  a  large  extent, 
though  details  were  filled  in  frequently  by  pacing.  The  surveys  of  the 
area  embraced  in  this  sheet  have  now  been  nearly  completed  and  the 
map  is  ready  for  compilation,  except  for  the  survey  of  certain  base-lines 
required  for  the  purposes  of  ensuring  geographical  accuracy.  In  the 
surveys  of  the  eastern  portion  of  this  sheet  Mr.  Wilson,  of  this  ofiice*  Work  by  Mr. 
did  a  large  amount  of  excellent  work,  principally  in  connection  with  Wilson. 
the  tracing  out  of  the  Potsdam  and  Calciferous  formations. 

"  In  connection  with  Mr.  James  White,  surveys  were  also  made  in  the  South  of  the 
district  south  of  the  Ottawa  River,  in  the  southern  portion  of  map-sheet  ^^^^^  Ottawa. 
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Ontario—  121,  and  along  the  line  between  this  sheet  and  the  one  to  the  south, 
120,  which  had  been  partially  surveyed  by  the  late  Mr.  N.  J.  Giroux. 
The  latter  part  of  the  season  was  devoted  to  the  survey  of  the  district 
more  immediately  adjacent  to  the  city  of  Ottawa,  where  a  somewhat 
complicated  piece  of  structure  is  presented,  owing  to  the  presence  of 
numerous  faults  which  traverse  this  district. 

Calciferoiw  "The  rock-formations   in   the   area   examined   include   crystalline 

o? Lanark  and  schists  and  limestones  of  the  Hastings  series  as  well  as  the  granites 

Carleton  ^nd  gneisses  connected  with  these.     In  the  eastern  areas  the  Palaeozoic 

counties.  °  i   i  i      -rk 

formations  are  well  developed,  the*  principal  being  the  Potsdam  sand- 
stone and  the  calciferous  limestone  which  are  particularly  well  exposed 
in  the  south-eastern  part  of  Lanark  county  and  the  southern  portion  of 
the  county  of  Carleton.  The  beds  of  these  formations  are  in  a  nearly 
horizontal  position,  though  in  places  they  are  inclined  at  angles  of  ten 
to  fifteen  degrees.  They  constitute  the  lowest  members  of  the  Ottawa 
Palaeozoic  basin  and  rest  directly  upon  the  gneiss  and  limestone  of  the 
Archaean.  In  the  townships  of  Huntley  and  Nepean,  as  also  in 
Ramsay,  the  Calciferous  passes  regularly  up  into  the  Chazy  and  on  into 
the  Black  River  and  Trenton.  There  is  usually  a  gradual  passage  up- 
ward from  the  Potsdam  sandstone  into  the  Calciferous  limestone,  and 
Transition  in  places  these  transition  beds  are  from  thirty  to  fifty  feet  thick.  This 
portion  frequently  contains  an  abundance  of  fossils,  as  in  the  township 
of  Goulbum,  though  they  are  not  often  easily  obtained  in  a  good  state 
of  preservation. 

"  In  Carleton  county,  on  the  road  from  Bell's  Corners  to  Richmond, 
a  sharp  line  of  fault  is  seen  about  a  mile  to  the  north  of  Fallowfield  on 
lot  28,  range  V.,  township  of  Nepean,  by  which  the  Trenton  is  brought 
in  contact  with  the  Potsdam  sandstone.  The  Trenton  beds  are  here 
highly  fossiliferous  and  to  the  east  of  Fallowfield  they  pass  down  into 
the  Chazy. 

"  In  the  township  of  Gloucester,  a  well-defined  break  is  also  seen  on 
the  Russell  road,  about  lot  17,  ranges  TV.  and  V.,  Gloucester.  Here 
the  Utica  shales  are  in  contact  with  the  Calciferous  limestones.  This 
fault  extends  a  considerable  distance  to  the  east,  and  also  appears 
near  the  Rideau  River  about  one  mile  above  the  Hog's  Back.  It  is 
seen  near  the  road  up  the  east  side  of  the  Rideau  on  lots  2  and  3, 
range  II.,  Gloucester  township,  where  the  contact  is  between  the 
Chazy  and  Calciferous.  The  location  of  these  faults  is  rendered  uncer- 
tain at  many  points  by  the  great  covering  of  clay  and  sand  which  is 
widely  spread  over  much  of  this  area.  The  Utica  basin  does  not  reach 
the  Rideau,  but  appai-ently  is  terminated  by  a  fault  which  divides  it 


Fault  n*»ar 
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from  the  Trenton  and  Black  Kivor  about  the  road  leading  south  near  Ontario— 
t^e  line  between  ranges  II.  and  III.,  Gloucester.  ^^^' 

"  The  recent  examination  of  certain  areas  south  of  the  Ottawa  River  Delimitation 
has  fixed  several  of  the  boundaries  of  the  Palaeozoic  formations  more  nlar  Ottawa 
accurately.  The  Trenton  and  Black  River  have  a  considerable  develop- 
ment south  of  the  river,  resting  upon  the  Chazy.  The  Trenton  extends 
south  of  the  village  of  Cumberland  from  lot  1,  almost  to  the  village  of 
Navan,  which  is  a  short  distance  east  of  the  boundary  of  Carleton  county. 
Here  the  formation  passes  up  into  the  Utica  about  half  a  mile  north 
of  the  latter  village.  Westward  the  line  between  the  Utica  and  Trenton 
continues  to  Robillard  P.O.,  on  the  Montreal  road,  the  contact  with 
the  Trenton  being  about  two  miles  and  a  half  south  of  the  Rideau 
River.  This  contact  can  also  be  seen  along  the  road  to  the  south  of 
the  Roman  Catholic  cemetery,  about  250  yards  east  of  the  Montreal 
road,  and  the  eastern  limit  of  the  Utica  is  seen  in  New  Edinburgh, 
near  Charles  street,  about  100  yards  from  the  road  to  Rockliffe.  The 
Utica  occupies  the  flat  country  to  the  south  of  the  Ottawa  and  east  of 
Billings  bridge,  and  the  area  along  the  road  south  of  the  latter  place, 
extending  to  Hawthorn  Comer,  where  the  black  shales  are  overlain 
by,  or  pass  upward  into,  the  gray  sandy  shales  of  the  Lorraine 
(Hudson  River)  formation. 

"  To  the  east  of  Carleton  county,  the  Utica  has  been  traced  for  a  Medina  and 
long  distance.  It  has  been  conclusively  shown  that  the  formation  shales  of 
extends  in  an  unbroken  area  from  the  vicinity  of  Ottawa  city  for  more  R"«8ell. 
than  fifty  miles  east,  or  nearly  to  Vankleek  Hill,  with  a  breadth  in 
places  of  nearly  twelve  miles.  To  the  south-east  of  Ottawa,  the  Lor- 
raine shales  come  in  and  extend  in  the  direction  of  the  Mer  Bleu  or 
great  peat-bog,  which  they  apparently  underlie,  as  the  Utica  shales 
again  appear  along  the  road  which  crosses  southerly  not  far  beyond 
the  eastern  limit  of  the  bog.  In  the  extreme  south-west  portion  of 
Cumberland  and  the  corner  of  Russell  adjacent,  a  considerable  area  of 
reddish  shale?  occurs,  the  location  of  which  is  easily  recognized  by  the 
presence  of  bright  red  soil.  The  red  shales,  are  rarely  seen  at  the 
surface,  as  they  decompose  readily,  but  the  ledges  were  noted  in 
several  excavations,  while  the  debris  from  wells  also  showed  the 
presence  of  these  rocks.  They  appear  to  have  a  thickness  of  at  least 
fifty  feet,  though  in  the  wells  the  bottom  of  the  formation  was  not 
app>arently  reached.  These  are  supposed  to  represent  the  Medina  for- 
mation, and  they  are  apparently  newer  than  the  Lorraine  shales  which 
appear  both  to  the  north-west  and  to  the  south. 

"  In  the  crystalline  rocks,  the  relations  of  the  diorites  and  granites 
to  the  crystalline  limestones  and  associated  gneiss  have  been  worked 
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out  as  carefully  as  the  broken  nature  of  much  of  the  district  would 
permit.  The  peculiar  striped  limestone  or  marble  so  characteristic  of 
the  Hastings  series  has  been  traced  south-eastward  beyond  the  Kideau 
Lakes  into  the  township  of  South  Elmsley.  The  strike  of  these  rocks 
varies  from  N.  50**  E.  to  N.  10"  E. ;  and  this  course  would  carry  the 
rocks  of  the  series  directly  across  the  Ottawa  River  into  the  area 
occupied  by  the  Grenville  series.  The  passage  of  the  striped  limestones 
into  the  white  marbles  of  the  Grenville  area  is  frequently  noticed  and 
the  trend  of  the  strike  of  the  rocks  to  the  south  of  the  Ottawa,  where 
they  are  overlain  by  the  Palaeozoic  formations  of  the  Ottawa  basin, 
appears  to  follow  the  same  courses  as  seen  in  the  several  members 
exposed  along  the  upper  Ottawa,  in  that  the  course  gradually 
changes  from  an  easterly  direction  to  a  northerly  one.  In  this  respect 
the  conclusions  already  stated  as  to  the  apparent  relations  and 
equivalency  of  the  Grenville  and  Hastings  series  have  been  maintained 
by  the  most  recent  observations. 

"  One  of  the  most  important  facts  arrived  at  in  the  work  of  the  past 
season,  is  the  extension  of  the  corundum-bearing  rocks  eastward  from 
the  county  of  Hastings,  where  they  were  first  discovered,  into  the 
county  of  Renfrew.  The  characters  of  the  rocks  comprising  the  belt 
were  recognized  as  similar  in  both  areas  several  years  ago ;  and  during 
the  present  season  the  extension  of  the  mineral-bearing  portion  was 
traced  from  the  original  location  in  Hastings  county  eastward  across 
the  Madawaska,  by  Mr.  Barlow  and  his  assistant.  The  mineral 
has  now  been  found  as  far  east  as  the  western  portion  of  Lyn- 
doch  and  Brudenell  townships.  Drift  blocks  of  the  nepheline  were 
also  found  along  the  south  side  of  Clear  Lake  in  the  township  of 
Sebastopol,  as  also  along  the  Opeongo  road  in  that  township,  so  that 
the  mineral  may  now  be  looked  for  in  the  country  to  the  north  of,  or 
in  the  vicinity  of  Clear  Lake  in  the  direction  of  Eganvilla  The 
nepheline-syenite  was  observed  along  the  road  which  passes  from  the 
Opeongo  road,  east  of  this  lake,  to  Eganville. 

"  Nothing  further  has  yet  been  done  in  the  utilization  of  the  iron 
deposits  of  the  district  along  the  Kingston  and  Pembroke  Railway* 
A  deposit  of  pyrrhotite  was  examined  in  the  township  of  Dalhousie 
near  the  road  leading  north  from  Watson^s  Corners  towards  Poland, 
on  the  east  half  of  lot  18,  range  III.,  Dalhousie.  The  deposit  appears 
to  be  extensive,  occurring  with  a  dark-gray  fine-grained  diorite  which 
cuts  a  rusty  gray  gneiss.  An  assay  of  this  ore  made  in  the  labor- 
atory of  the  survey  showed  it  to  contain  neither  gold  nor  silver,  but 
0*165  per  cent  of  nickel.  In  the  vicinity,  quartz  veins  also  occur 
cutting  the  diorite,  and  these  are  reported  to  be  gold-bearing. 
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"  Proepccting  work  for  gold  has  been  prosecuted  on  the  area  to  the  Ontario— 
south  of  Joe's  Lake,  noted  in  the  Summary  Report  of  last  year.     The  ^^'*'" 
shaft  has    since  then    been    sunk  to    a    reported    depth    of    about  ^ear  Joe's 
seventy    feet,    and    the  ore    contains    mispickel,    copper  and  some  ^^^^ 
gold.     No  direct  returns  have  yet  been  made  to  this  oihce  from  this 
area,  and  the  work  so  far  done  has  apparently  been  development  only. 

"  In  the  Calciferous  and  Black  River  formations  many  quarries  of  Black  River 
excellent  building  stone  have  been  opened  and  are  in  places  somewhat  .^JJti^ers^^ 
extensively  worked  for  local  use.  A  new  outlier  of  the  Black  River  Sebastopol. 
was  discovered  in  the  low  tract  to  the  west  of  Clear  Lake,  in  the  town- 
ship of  Sebastopol,  and  the  Palaeozoic  formations  seen  around  the 
south-west  corner  of  the  lake,  comprising  the  Trenton  and  Utic€i, 
appear  to  extend  westward  and  to  underlie  a  depression  which  con- 
tinues as  far  as  the  road  from  Brudenell  Corners  to  Killaloe.  From 
the  character  of  the  drift  and  soil  on  the  road  leading  up  the  mountain 
from  Castile  post-office,  it  is  very  probable  that  the  Utica  outlier 
of  the  south  side  of  Clear  Lake  also  extends  in  this  direction  for 
several  miles,  overlying  the  Trenton  and  Black  River  formations.  It 
is  probably  from  this  Black  River  outlier,  west  of  Clear  Lake,  that 
the  large  masses  observed  along  the  north  slope,  as  well  as  along  the 
top  of  the  mountain,  on  the  Opeongo  road,  have  been  derived.  The 
direction  of  the  ice  movement  in  this  district  was  a  few  degrees  west 
of  south. 

"  It  is  still  quite  possible  that  gas  or  oil  may  be  found  in  commer-  Conditions 
cially  important  quantities  in  the  Trenton  rocks  in  this  part  of  Canada,  o?f  near^" 
and  in  this  connection  it  is  worth  noting,  as  already  explained,  that  <^ttawa. 
these  rocks  are   well  developed  in  the    vicinity  of  Ottawa  city  and 
along  the  south  side  of  the  Ottawa  River,  over  a  very  extensive  area. 
In  that  part  of  this  area  where  the  Trenton  is  overlain  by  Utica  and 
Lorraine  shales,  constituting  an  impermeable  capping,  the  conditions 
would  of  course,  be  more  favourable  than  elsewhere.     Several  trial 
borings  in  the  area  to  the  north  of  the  Canada  Atlantic  Railway,  have 
shown  that  gas  can  be  found,  although  the  quantity  so  far  met  with 
has  been  inconsiderable.   The  conditions  and  formations  here  observed 
are  very  similar  to  those  which  occur  along  the  eastern  side  of  the  St. 
Lawrence  below  Montreal,  where  boring  operations  for  gas  have  been 
carried  on  in  a  desolutory  manner  for  some  years,  with  fair  indications 
of  ultimate  success.*     The  covering  of  the  red  Medina  shales  in  the  Bore-hole  at 
eastern  St.  Lawrence  basin  appears,  however,  to  be  much  heavier  than 
in  the  Ottawa  basin.   No  results  of  value  were  obtained  in  an  attempt 


*See  Summary  Report,  Geol.  Surv.  Can.,  1887,  p.  33  A. 
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Ontario—        made  some  years  ago  in  the  vicinity  of  Ottawa,  when  a  depth  of  1005 
^ '  feet  was  attained,  but  the  faulted  character  of  the  rocks  at  the  place 

chosen  rendered  it  a  particularly  unsatisfactory  one  for  the  purpose.* 

Peat  bogs.  "  The  extent  and  importance  of  the  deposits  of  peat  in  the  vicinity 

of  Ottawa  have  been  pointed  out  in  former  reports,  and  in  view 
of  the  new  applications  of  this  material,  not  only  for  moss  litter 
but  as  a  disinfecting  agent,  its  value  will  doubtless  soon  be  recognized. 
The  facilities  for  the  production  of  prepared  peat  in  the  vicinity  of  this 
city  are  very  great,  and  the  proximity  of  the  peat  deposits  to  the  two 
principal  lines  of  railway,  which  skirt  the  principal  area  on  either  side, 
would  greatly  facilitate  its  being  placed  on  the  market. 

"  The  season's  work  extended  from  June  1st  to  October  7th." 


QUEBEC. 

(  With  adjacent  parts  of  Ontario.) 

Work  by  Mr.  Subsequent  to  the  date  of  the  last  Summary  Report,  Mr.  R.  Chal- 
mers was  engaged  for  some  time  in  writing  a  report  on  the  surface 
geology  of  south-eastern  Quebec,  including  the  gold-bearing  deposits  of 
the  '  Eastern  Townships,'  and  in  laying  down  the  work  on  a  map  to 
accompany  it.  A  paper  on  the  gold-bearing  rocks  was  also  prepared 
by  Mr.  Chalmers,  and  read  at  the  meeting  of  the  Federated  Canadian 
Mining  Institute,  held  in  Montreal  in  February,  1897,  and  another 
paper  on  The  Pre-glacial  Decay  of  Rocks  in  Eastern  Canada,  was  com- 
pleted, and  presented  at  the  Toronto  meeting  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  in  August.  Both  the  above 
communications  were  based  largely  upon  the  observations  made  by 
Mr.  Chalmers  in  the  course  of  his  field-work. 

On  the  31st  of  May,  Mr.  Chalmers  left  Ottawa  to  resume  his  work 
in  the  field,  returnin<2:  on  the  6th  of  November.  It  will  probably  be 
possible  during  the  present  winter  to  complete  a  general  report  for 
publication,  including  the  work  of  two  seasons,  and  giving  a  connected 
account  of  the  gold-bearing  deposits  and  their  associated  conditions. 

The  following  is  a  preliminary  report  by  Mr.  Chalmers  on  the  work 
accomplished  during  the  past  summer  : — 

Field-work  <^  The   field-work  assigned  me  during  the  season  just  closed  was, 

sejwon  of  1897.  briefly,  the  further  investigation  of  some  points  in  connection  with  the 

gold-bearing  alluviums  of  south-eastern  Quebec,  with  observations  on 

*See  Annual  Report,  GeoL  Surv.  Can.,  vol.  V.  (N.S.)  p.  22  Q. 
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the  surface  geology  of  the  St.  Lawrence  Valley  generally,  including  the  Quebec— 
glaciation,  the  Pleistocene  changes  of  level,  etc.,  the  two  last  being 
regarded  as  of  sufficient  importance  to  warrant  more  systematic  and 
detailed  exploration  and  study  than  have  hitherto  been  accorded  them. 
To  carry  out  this  investigation  properly  it  seemed  necessary  to  make 
an  examination  of  the  whole  St.  Lawrence  Valley  from  the  Gulf  to  the 
Great  Lakes.  A  portion  of  this  work  has  been  accomplished,  although, 
owing  to  the  extent  and  varied  character  of  the  region,  not  in  as  great 
detail  as  seems  desirable.  Sufficient  has  been  done,  however,  to  show 
in  a  general  way  at  least,  the  character  of  the  superficial  deposits,  and 
throw  some  light  on  a  number  of  the  problems  pertaining  to  their 
origin.  The  great  Pleistocene  marine  plain  of  the  St.  Lawrence — un- 
equaUed  in  North  America  as  a  field  for  the  study  of  the  deposits  of 
this  age  and  their  fossil  contents — was  explored  and  traced  out  to  its 
farthest  limits  in  as  many  localities  as  time  and  circumstances  would 
permit.  The  Pleistocene  shore-lines  which  border  it  and  rise  in  ter- 
rsu^es,  three  or  more  in  number,  were  levelled  by  aneroid  from  the 
seaboard  as  far  west  as  Lake  Ontario,  and  also,  with  some  interrup- 
tions, along  the  Ottawa  and  Mattawa  valleys  to  Lake  Nipissing.  In 
addition  to  these  investigations  some  time  was  spent  in  endeavouring 
to  work  out  the  relations  of  the  marine  and  lacustrine  deposits,  al- 
though with  indiiSerent  success.  Discussion  regarding  these  and  other 
matters  will  have  to  be  reserved  for  a  detailed  report. 

"  The  information  obtained  respecting  gold  mining  and  develop- 
ment work  connected  therewith  in  the  *  Eastern  Townships,'  during 
the  past  season  will  first  receive  attention. 

"  Gold  Mining, — Gold  mining  operations  in  the  Chaudiere  Valley,  Gold  mining 
and  in  the  *Eastern  Townships*  generally,  have  been  somewhat  restricted  Jii/reVaUey. 
during  tke  past  season,  owing  to  causes  unnecessary  to  relate.  In  the 
first-mentioned  district  an  advance  has,  however,  been  made  and  new 
methods  of  operating  the  alluvial  mines  there  have  been  inaugurated. 
Two  new  companies  have  been  formed — one  called  the  Gilbert-Beauce 
Wining  Company,  whose  object  is  to  re-open  and  work  the  gold  mines 
of  the  Gilbert  River  Valley ;  another,  known  as  the  Central  Quebec 
Gold  Fields  Company,  to  explore  the  gravels  of  Riviere  du  Loup  Valley. 
To  carry  on  the  work  more  advantageously  in  the  Gilbert  Valley,  a 
scheme  of  draining  the  mines  by  an  open-cut  or  trench  has  been  adopted, 
the  slope  of  the  valley  being  sufficient  to  allow  this  to  be  done,  an 
opening  of  twenty  or  thirty  feet  in  depth  affording  an  outlet  to  the 
drainage  of  that  portion  of  the  old  pre-glacial  channel  above  lot  15, 
DeLery.  At  the  time  of  my  last  visit  (November  4)  this  open  cut  or 
trench  had  been  carried  up  stream  to  a  point  where  it  was  from  sixteen 
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to  eighteen  fe^t  below  the  surface  and  tunnelling  was  in  progress.  The 
bottom  of  the  pre-glacial  river-channel,  it  was  expected,  would  be  reached 
at  a  depth  of  twenty  feet,  when  sluicing  for  gold  would  commence.  If 
this  scheme  is  succeiBsful,  the  whole  of  the  Gilbert  River  Valley  above 
the  point  mentioned  can  be  drained  into  this  trench  by  gravitation. 

"On  Meule  Creek,  a  branch  of  Mill  River,  Mr.  Coupal  has  been 
washing  for  gold  during  the  whole  season,  and  is  reported  to  be  meet- 
ing with  fair  success. 

**  The  Central  Quebec  Gold  Fields  Company,  organized  to  work  the 
auriferous  gravels  of  Riviere  du  Loup,  with  Mr.  Louis  Gendreau,  of 
Jersey  Mills  as  manager,  has  sunk  several  shafts  some  two  or  three  miles 
above  the  mouth  of  the  river  to  a  depth  of  sixty  feet,  reaching  the 
pre-glacial  gravels.  Water  came  in  so  rapidly,  however,  that  work 
had  to  be  suspended  until  pumps  were  put  down.  Mr.  Gendreau 
informs  me  that  he  found  gold  in  the  gravels  near  these  shafts  and  nug- 
gets of  an  ounce  weight  or  more. 

"  At  Dudswell  work  has  been  in  progress  under  the  Rodrigue  Mining 
Company  during  the  whole  season.  In  order  to  obtain  a  greater  supply 
of  water  for  sluicing  it  was  found  necessary  to  raise  the  dam  formerly 
constructed  near  the  source  of  Kingsley  Brook.  Further  prospecting 
along  this  stream  revealed  the  fact  that  gold  exists  in  the  gravels  all 
along  its  channel  nearly  to  the  source.  Gold  has  also  been  found  in 
the  bed  of  a  small  stream  to  the  west  of  Willard's  or  Maynard's  Brook. 
The  facts  at  hand  render  it  evident  now  that  all  the  streams  which 
flow  off  Dudswell  Mountain  contain  gold  in  small  quantities,  and  that 
the  source  of  the  precious  metal  is  probably  at  or  near  the  summit. 

"  Reports  having  reached  the  office  of  the  Geological  Survey  that 
gold  was  found  in  the  rocks  (Pre-Cambrian)  of  the  Stoke  Mountain 
range  at  Sherbrooke,  an  examination  of  the  locality  was  made.  Pits 
had  been  opened  by  blasting  along  the  summit  of  a  low  ridge,  and  a 
number  of  the  specimens  obtained  therefrom  had  been  forwarded  for 
assay  to  this  office.  In  the  autumn  these  were  assayed  for  gold  in  the 
laboratory  of  the  survey ;  but  the  results  were  negative. 

"  No  further  information  is  available  respecting  the  Ditton  gold 
mines.  At  Massawippi  Lake  nothing  has  been  done  during  the  past 
season. 

"  Pleistocene  Shore-lines  of  the  St.  Latvrence  Volley. — In  the 
investigations  regarding  the  height  of  the  shore-lines,  the  St.  Lawrence 
Valley  was  traversed  from  Orleans  Island  westward  to  Lake  Ontario 
and  to  Lake  Nipissing.  Longitudinally,  the  valley  may  be  said  to 
rise  from  the  estuary  and  gulf  westward,  its  bottom  preserving  nearly 
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the  same  gradient  throughout  till  it  enters  the  Lake  Ontario  basin.  Quebeo— 
The  lateral  valley  of  the  Ottawa  also  exhibits  the  same  contours  from  ^^^ 
its  confluence  with  the  St  Lawrence  to  Chalk  River,  west  of  Pem- 
broke. From  this  point  upwards  the  latter  ascends  more  rapidly  ;  but 
the  river  itself  flows  in  a  comparatively  deep  and  narrow  valley  on  the 
]K>rth  side  to  Mattawa  and  beyond.  This  higher,  broken,  or  undulating 
and  wider  valley  of  the  Ottawa  continues  along  the  Mattawa  River  also 
till  it  joins  the  Nipissing  Lake  basin. 

"  Transversely,  the  St.  Lawrence  Valley  also  ascends  from  the  river  Contours  of 
northward  and  southward  to  well-defined  limits,  though  apparently  '^®  ^^Hey- 
forming  a  level  plain.  Along  its  margins  the  shore-lines  or  terraces 
extend,  abutting  against  higher  slopes,  usually  in  a  series  of  three 
or  more,  the  lower  distinct,  the  higher  often  interrupted.  These, 
like  the  bottom  of  the  St.  Lawrence  Valley  itself,  have  an  ascending 
gradient  westward,  t.^.,  up  the  valley.  The  gradient  of  the  shore- 
lines rises  more  rapidly  than  that  of  the  bottom  of  the  plain,  however ; 
bot  neither  is  exactly  uniform,  as  local  uplifts  or  deformations  occur 
here  and  there,  or  what  may  be  termed  a  '  bulging  up '  of  the  surface. 
These  when  near  the  border  of  the  marine  plain  seem  to  have  affected 
the  shore-lines,  some  of  the  local  deformations  apparently  extending 
beyond  the  limits  of  the  valley  and  its  marginal  terraces.  The  up- 
ward grade  of  the  shore-lines  westward  is  greatest  on  the  north  side  of 
the  Ottawa,  increasing  towards  the  region  immediately  north  of  the 
Great  Lakes,  although,  from  the  lower  end  of  Orleans  Island,  or  rather 
from  Cap  Tourmente  on  the  north,  and  St.  Thomas  on  the  south,  west- 
ward to  Montreal  Island,  they  are  of  nearly  equal  height  on  both 
sides  of  the  valley.  The  general  or  regional  upheaval,  however,  has 
been  on  the  whole  tolerably  uniform. 

"*  The  method  pursued  in  tracing  out  the  Pleistocene  shore-lines  was  Method  of 
to  proceed  from  the  known  marine  fossiliferous  beds  outwards,  towards  ^°^ 
the  margin  of  the  plain,  and  to  follow  those  which  extend  along  the 
slopes  and  face  the  open  valley.     This  work  had  been  in  progress 
daring  1895  and  1896*  on  the  south  side  of  the  St.  Lawrence  from 
H^  as  far  west  as  Richmond  or  Shefford,  in  Quebec,  the  elevation  of 
the  highest  being  about  as  follows : — ^At   Gasp^,  230  feet,  at  Ste. 
Flavie,  345  feet,  at  Trois  Pistoles,  375  feet,  at  St.  Anselme,  555  feet, 
at  Ste.  Henedine,  750  feet,  and  in  the  vicinity  of   Danville  and  Rich- 
mond, 895  feet.     To  the  west  of  this,  the  shore-lines  seemed  on  first  Heights  of 
examination  to  decrease  in  height,  but  a  more  careful  exploration  during  ^uth  aid?©? 
the  past  season  showed  that  this  supposed  descent  towards  Lake  ^^  Lawrence. 

*  Smmnary  'Report  1896,  p.  96  a.  ;  Somraary  Report  1896,  pp.  81-82  A. 
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Champlain,  if  any,  is  but  slight.  North-west  of  the  Pinnacle  in 
Sutton  Mountain,  and  within  a  mile  or  two  of  the  International  bound- 
ary, the  elevation  of  the  highest  shore-line  was  found  to  be  about  885 
feet. 

Beaches  in  « In  the  autumn  a  cursory  examination  of  the  evidences  of  the  post- 

York,  glacial  uplift  was  made  along  the  northern  slope  of  the  Adirondacks 

as  far  west  as  the  Iroquois  beach.  This  is  a  beach  which  has  been 
traced  along  the  south  side  of  Lake  Ontario  by  Mr.  G.  K.  Gilbert, 
and  found  to  ascend  from  a  height  of  385  feet  at  Lewiston,  N.Y.,  to 
730  feet  near  Watertown.  Thence  it  was  taken  up  by  Dr.  J.  W. 
Spencer  and  followed  eastward  to  Fine  and  beyond,  at  the  latter 
place  reaching  a  height  of  972  feet* 

"  Ascending  from  the  marine  plain  at  Valleyfield,  in  Quebec,  to 
Malone,  N.T.,  the  slope  was  found  to  rise  with  a  comparatively  even 
surface  to  an  elevation  of  1100  or  1200  feet,  and  the  superficial 
materials  occupying  it  to  be  fine,  stratified  sand  with  gravel  in  places, 
forming  ancient  deltas  and  spits,  and  stratified  clay  beneath,  resting  on 
boulder-clay,  the  whole  apparently  identical  in  character  and  composi- 
tion with  the  deposits  upon  the  low-lying  tracts.  The  slope  faces  the 
great  St.  Lawrence  valley,  and  the  streams  have  cut  narrow,  steep-sided, 
trench-like  water-ways  into  the  deposits,  showing  that  they  have  been 
eroded  recently,  that  is  since  the  uplift  took  place.  Westward  from 
Cherubusco  and  Chateauguay  stations  (Lake  Champlain  and  Ogdens- 
burg  Railway),  as  far  as  Lake  Ontario  and  Watertown,  N.Y.,  similar 
deposits  were  seen  to  occupy  the  district,  evidencing  submergence  and 
deposition  of  sediments  under  water  with  subsequent  uplift. 


Differential 
uplifts. 


"  The  inference  deducible  from  the  observed  facts  along  the  northern 
base  of  the  Adirondack  Mountains,  is  that  a  greater  uplift  may  have 
taken  place  there  than  to  the  north-east  of  the  International  boundary, 
and  perhaps  even  gpreater  than  to  the  west.  A  similar  local  uplift  above 
the  normal  gradient,  though  much  less  in  range,  occurs  in  the  height 
of  the  shore-lines  between  Ste.  Julie  and  Richmond  in  Quebec.  But 
that  the  north-eastern  part  of  the  Iroquois  beach,  at  least,  as  levelled 
by  Gilbert  and  Spencer,  belongs  to  the  same  system  of  shore-lines  as 
that  which  occurs  east  of  Lake  Champlain  valley  there  seems  now 
little  reason  to  doubt. 

Relation  to  "  To  the  west  of  the  Adirondack  Mountains,  however,  the  shore-line 

beachT^  or  beach  which  seems  to  approach  nearest  to  the  height  of  the  uppermost 

marine  shore-line  of  south-eastern  Quebec,  is  that  named  the  Warren 


*Bull.  GeoL  Soc.  Am.,  voL  III.,  pp.  488-496. 
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beach.     It  has  been  traced  from  Skaneateles  Lake,  west  of  Syracuse,  Quebec— 
along  the  soathem  side  of  Lake  Ontario  and  Lake  Erie,  its  elevation 
being  from  860  to  890  feet* 

"  On  the  north  side  of  the  St.  Lawrence  and  Ottawa  rivers,  the  shore-  Shore-lines  on 
lines  were  traced  from  Cap  Tourmente  or  Ste.  Annede  Beaupr^,  where  of®£^g^  ^^^^ 
the  height  is  540  feet,  along  the  ascending  grade  westward  to  Lake  Lawrence  and 
Nipiasing.  The  upper  border  of  the  marine  sediments  can,  in  many 
places,  be  followed  more  closely  and  to  better  advantage  on  this  side 
of  the  St.  Lawrence  ;  but  it  often  runs  in  among  the  hills,  forming  a 
Tery  irregular  line.  Oenerally,  however,  the  border  of  the  Pleistocene 
marine  region  is  coterminous  with  that  of  the  lake  area  of  the  Lauren- 
tides,  the  marine  sediments  having  filled  up  all  the  smaller  lake  basins 
to  the  limit  of  submergence.  North  of  Quebec  city  the  highest  shore- 
line is  560  feet ;  at  the  St.  Maurice  River,  670  feet ;  at  Lake  Maski- 
nong^  865  feet ;  at  St.  J^r6me,  about  900  feet ;  at  Lachute,  975 
feet,  and  at  Kingsmere  Mountain,  north  of  the  city  of  Ottawa,  about 
965  feet.  Between  these  two  last  points,  there  seems  to  be  a  part  of 
the  country  which  has  not  been  raised  to  the  same  extent  as  that  to 
the  east  and  to  the  west  of  it,  as  no  shore-lines  have  been  observed 
at  a  greater  height  than  about  825  feet.  Lower  shore-lines  well  pre- 
served, occur,  however,  at  two  or  three  levels,  and  it  may  be  that  the 
higher  exists  there  also,  but  owing  to  the  fact  that  the  slopes  are 
usually  covered  by  forest  detailed  examination  was  impracticable. 

"  On  the  north  side  of  the  Ottawa  Hiver,  just  above  Allumette  Island, 
sand  and  gravel  terraces  and  benches  were  found  at  different  levels  up 
to  a  height  of  about  800  feet.  The  Ottawa  for  forty-five  or  fi% 
miles  here,  viz.,  from  Allumette  Rapids  to  Joachim  Rapids  is 
lake-like,  and  in  places  is  said  to  be  200  feet  deep  or  more.  If  the 
depth  stated  is  correct  then  the  bottom  of  the  river  in  this  part  of  its 
coarse  lies  as  low  as  it  does  above  the  Chaudi^re  Falls  at  the  city  of 
Ottawa,  or  lower.  This  fact,  together  with  the  general  appearance  of 
the  Talley  at  Calumet  and  Allumette  islands,  and  from  there  to  Joac- 
him Bapids,  would  indicate  that  there  may  have  been  a  sag  or  reduced 
uplift  along  this  part  of  the  river  valley  at  least.  Beyond  Joachim 
Bapids  the  uplift  seems  to  have  been  much  greater  as  far  as  the  divide 
north  of  Lake  Nipissing.  The  Ottawa  above  Fort  William,  and  the 
Mattawa  also,  run  along  the  north  side  of  the  valley  and  have  trenched 
tlieir  courses  considerably  below  its  level.  Terraces  and  benches  are 
therefore,  rare  on  the  north  bank.  On  the  south  side,  however,  we  find  Sand  depositB. 
beavy  heds  of  fine  stratified  sand  underlain  by  stratified  clay,  the 

•BoD.  GeoL  Soc  Am.,  vol.  VIIX,  pp.  269-286.     GeoL  Magazine,  December, 
^.    Science,  vol.  XI,  1888. 
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whole  resting  on  bonlder-clay,  which,  in  places,  protrudes  in  hammocks 
through  the  overlying  series.  Deposits  of  this  kind  are  abundant 
from  Madawaska  Hiver  westward,  and  on  the  lower  grounds  contain 
Pleistocene  marine  fossils.  They  are  especially  noticeable  along  the 
Ottawa,  Arnprior  and  Parry  Sound  Railway,  between  Eillaloe  and 
Barry's  Bay,  constituting  sand-hills  rising  from  1000  to  1100  feet 
or  more  above  sea-level.  Denuded  sand  beds  of  the  same  series 
occur  to  the  south  of  Deux  Rivieres,  Canadian  Pacific  Railway,  where 
they  reach  about  the  same  elevation.  The  latter  have  been  described 
by  Mr.  F.  B.  Taylor*  but  appear  to  be  Saxicava  sand  beds,  probably 
marking  the  upper  limit  of  the  Pleistocene  submergence  in  this  part 
of  the  Ottawa  Valley. 

"At  Mattawa,  a  fine,  blue,  stratified  clay  or  silty  clay,  slightly  cal- 
careous, was  found  in  sinking  wells  in  the  terrace  to  the  west  of  the 
Canadian  Pacific  railway  station,  between  the  track  and  the  river. 
The  owner  informed  me  that  in  one  of  the  wells  he  passed  through 
the  following  beds : — (1)  Four  or  five  feet  of  gravel  and  sand,  and  (2} 
sixteen  feet  of  the  clay  or  silt  above  described,  without  reaching  its  bot- 
tom. Concluding  that  he  was  not  likely  to  find  water  there,  he  sank 
another  well  nearer  the  railway  track  and  hill-side,  passing  through  (1) 
gravel  and  sand,  five  or  six  feet ;  (2)  clay,  the  same  as  described,  about 
six  feet ;  (3)  sand  and  gravel,  reaching  water. 

"  These  deposits  show  that  at  the  close  of  the  ice  age,  or  during  the 
Leda  clay  period,  if  the  upper  gravels  and  sands  correspond  with  the 
Saxicava  sands,  quiet,  deep  waters  existed  in  the  basin  where  the 
Mattawa  now  joins  the  Ottawa  River. 

"High-level  beaches  and  terraces  (1100  to  1200  feet),  described  by 
Mr.  F.  B.  Taylor,  t  occur  north  of  North  Bay.  Whether  these  beachea 
are  marine,  as  first  supposed  by  him,  or  not,  is,  for  the  present,  left  an 
open  question.  But  the  great  sand  and  silt  beds  spread  over  the  r^ioa 
up  to  a  height  even  greater  than  that  of  the  beaches,  and  to  which  the 
name  of  '  Algoma  Sands '  was  applied  by  the  early  Canadian  geolo- 
gists, demand  further  investigation  than  has  yet  been  given  them.| 

"  Boiddera, — The  Ottawa  valley  is  remarkable  for  the  great  quantities 
of  boulders,  as  well  as  for  the  deposits  of  sand  and  gravel,  which  it  con- 
tains. Some  curious  accimiulations  of  these  boulders  were  noted,  e.g,  at 
Rigaud  Mountain,!!  at  Hull  opposite  the  city  of  Ottawa,[and  at  Mattawa 


•  American  Geologist,  voL  XVIIL,  p.  114. 

t  BulL  GeoL  Soc  Am.,  vol.  V.,  1893.    Am.  Geologist,  volB.  XIV.  and  XVIII.,. 
1894  and  1896.    t  Geology  of  Canada,  1863,  pp.  907-908. 
II  Geology  of  Canada,  1868,  p.  896. 
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and  other  places,  which  evince  the  great  denudation  to  wuioh  the  Quebec^ 
materials  of  this  valley  have  been  subjected  during,  and  at  the  close, 
of  the  Saxicava  sand  period,  as  the  land  rose  from  beneath  the  Pleisto- 
cene sea,  as  well  as  in  the  interval  between  that  period  and  the  present. 
Many  of  them  have,  doubtless,  been  transported  by  floating  ice  during 
the  submergence  of  the  region  about  the  close  of  the  glacial  period  and 
afterwards.  Those  at  Rigaud  Mountain  seem  to  have  accumulated  in 
their  present  situation  on  the  shore  of  the  river  from  the  sifting  out  of 
the  finer  materials  at  the  time  that  the  Ottawa  debouched  into  the  sea, 
when  it  was  at  or  near  this  elevation.  At  Hull,  the  boulders  are 
partly  imbedded  in  a  deposit  of  sand  and  gravel,  probably  the  equiva- 
lent of  the  Saxicava  sand,  as  beneath  it,  Leda  clay,  containing 
fragments  of  marine  shells,  was  found  by  Mr.  W.  J.  Wilson,  of  this 
Survey,  and  the  writer.  The  Leda  clay  rests  upon  boulder-clay.  At 
Mattawa  the  succession  is  the  same,  but  no  fossils  have  yet  been 
detected  in  the  clays  there. 

"  The  boulders  of  the  Ottawa  Valley  seem,  therefore,  to  have  been  Origin  of  the 
brought  to  the  surface  by  the  denudation  of  the  beds  of  which  they  ®^  ^^' 
formed  a  part,  as  the  valley  emerged  from  beneath  the  Pleistocene  sea, 
and  these  beds  became  subjected  to  erosion  by  the  Ottawa  piver.  The 
upper  portion  of  the  series  of  deposits  now  found  in  the  valley  may  be 
partly  marine  and  partly  fluviatile.  Whether  the  upper  Great  Lakes 
once  found  outlet  by  the  Mattawa-Ottawa  Valley,  is  a  question  which 
cannot  be  entered  into  here. 


"  Along  the  Canadian  Pacific  Railway  to  the  east  of  Toronto,  viz.,  Terraoes  and 
at  Myrtle,  Burketon  and  Pontypool,  sand  and  gravel  plains,  consisting  ^loronto?^ 
of  water-laid  materials,  occur  at  a  height  of  1100  or  1200  feet.     The 
sands  are  fine  and  clean,  and  form  terraces  filling  in  the  inequalities 
of  the  boulder-clay  surface  beneath.      No  barrier  exists  between  these 
plains  and  Lake  Ontaria 

**  W(Uer/alls. — ^A  remarkable  feature  of  the  St.  Lawrence  Valley  is  Probable 
the  number  and  beauty  of  the  waterfalls  in  the  tributary  rivers,  both  ^ferf^ls. 
on  the  north  and  south  sides.  These  waterfalls  appear,  in  many  in- 
stance!, to  have  been  caused  by  dislocations  of  the  rocks  due  to  fault- 
ing or  orogenic,  or  regional  differential  uplift^.  Examples  of  disloca- 
tions of  this  kind  can  be  seen  in  the  valleys  of  the  Chaudi^re  and  St. 
Francis  rivers  in  south-eastern  Quebec,  also  on  the  north  side  of  the  St. 
Lawrence  in  the  St.  Maurice  Valley  at  Grand  Mere,  and  along  other 
riverB.  In  very  few  instances  could  the  origin  of  these  waterfalls  be 
triced  to  diversions  of  the  rivers  from  in-filling  of  the  pre-glacial  chan- 
neb  by  boulder-clay  and  sediments.     None  of  the  tributaries  of  the 
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St.  Lawrence,  rising  in  or  traversing  the  pre-Cambrian  rocks  on  either 
side  of  the  valley,  have  succeeded  in  reducing  their  channels  to  the 
base-level  of  erosion  since  the  last  differential  upheaval  of  the  region. 

*^  Extent  of  upheaval. — The  foregoing  facts  indicate  that  the  gen- 
eral upheaval  of  the  St.  Lawrence  basin  in  the  Pleistocene  period 
was  differential  throughout,  increasing  to  the  westward;  but  that 
portions  of  the  region  were  besides  raised  higher  than  others  looaHy, 
the  uplift  being  somewhat  unequal.  The  greatest  upheaval  seems  to 
have  been  immediately  to  the  north-east  and  north  of  the  Great 
Lakes,  and  the  maximum  heights  there  will  probably  be  found  to 
be  represented  by  a  number  of  axes,  or  uplifted  belts,  not  always 
trending  in  the  same  direction,  but  conforming  more  or  less  to 
the  longer  axes  of  these  great  bodies  of  water.  It  is  probable  that 
these  uplifted  areas,  too,  almost  necessarily  implying  correlative 
subsidence  in  the  same  region,  have  a  close  relation  to  the  lake-basins 
as  regards  their  origin.  Upward  and  downward  complimentary  move- 
ments of  greater  or  less  amount  and  complexity,  with  faulting  and 
displacements,  doubtless  occurred.  And  it  seems,  therefore,  not  un- 
reasonable to  assume  that  it  was  at  this  stage  of  the  Pleistocene  that 
the  lake-basins  referred  to  attained  their  present  form  and  dimensions 
and  sank  so  far  below  the  level  of  the  surrounding  country.  The 
period  at  which  this  great  upheaval  of  the  region  took  place,  appears  to 
have  been  that  of  the  deposition  of  the  Saxicava  sands,  or  rather  during 
the  latter  part  of  that  period.  Had  the  Great  Lakes  existed  in  their 
present  form  and  at  their  present  depth  from  an  earlier  date,  it  is 
difficult  to  see  why  the  deposition  of  boulder-clay,  from  glacial  action, 
and  subsequent  sedimentation,  when  the  thick  beds  of  clay,  sand  and 
gravel  found  in  the  region  were  laid  down,  should  not  have  partially 
filled  in  and  raised  the  deep-lying  portions  of  their  basins  to  a  higher 
level  than  they  now  have. 

Agreement  <*  Before  leaving  this  subject,  it  may  be  remarked  that  the  foregoing 

movements  view  respecting  the  changes  of  level  to  the  north-east  of  the  Great  Lakes 

*M  ^t^*'  ^®  "^  agreement  with  the  facts  regarding  ice-movements  in  this  region 

of  the  region,  during  the  latter  part  of  the  glacial  period. 

Leda  clay  and  "  Some  time  was  spent  in  examining  the  Leda  clay  and  Saxicava  sand 
Saxicava  sand,  ^long  the  canals  now  being  constructed  and  deepened,  between 
Soulanges  and  Cardinal,  on  the  north  side  of  the  St.  Lawrence  River, 
and  the  deposits  from  Brockville  to  Kingston  were  also  critically 
examined.  The  excavations  along  the  Trent  Valley  canal  were  visited^ 
also  the  upper  part  of  the  Rideau  canal. 
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"  Within  the  Lake  Ontario  basin  the  clays  were  found  to  contain  Quebeo— 
great  numbers  of  limestone  nodules  or  concretions,  but  no  marine  fossils    ^^^ 
have  yet  been  detected  in  them. 

"  Glacial  Striatum. — The  glaciation  of  the  St.  Lawrence  Valley  was  Striation. 
studied  in  considerable  detail,  and  a  large  body  of  facts  relating  to  that 
subject  was  collected.  Previous  observations  on  the  south  side  of 
the  St.  Lawrence  River  had  shown  that  three  systems  of  striation  by 
land  ice  were  produced  upon  that  slope  during  the  glacial  period,  and 
one  in  the  bottom  of  the  valley  by  floating  ice.  First,  a  northerly  ice- 
flow  from  the  axial  divide  of  the  Notre  Dame  and  Green  Mountain 
range  down  to  the  bottom  of  the  valley.  East  of  the  Chaudi^re  River  On  south  side 
this  ice  flowed  to  the  east  of  north,  west  of  St.  Francis  River  west  of  Lawmice. 
north.*  Second,  following  this  was  an  invasion  of  that  region  by  the 
earlier  Laurentide  glacier,  which  spread  over  the  slope  up  to  an  eleva- 
tion of  1800  or  2000  feet,  distributing  Laurentian  boulders  upon  it. 
Third,  on  the  retirement  of  the  Laurentide  ice,  local  sheets  moved  down 
the  slopes  in  different  directions,  as  they  were  influenced  by  the  con- 
tours. Fourth,  floating  ice  striee,  produced  by  ice  moving  generally  up 
the  valley.  These  are,  of  course,  found  only  within  the  limits  of  the 
valley  and  below  the  highest  Pleistocene  shore-lines. 

"  On  the  north  side  of  the  St.  Lawrence  Yalley,  and  on  the  Laurentian  On  north  side 
plateau,  the  oldest  striation  seems  to  have  been  that  produced  by  the  La^^^ 
earlier  Laurentide  glacier  referred  to,  the  striae  of  which  were  observed 
everywhere  from  the  summit  of  the  hills  to  the  bottom  of  the  valley. 
In  many  parts  of  the  region  this  S3r8tem  is  very  much  defaced — in 
some  places  entirely  obliterated — from  weathering  and  the  action  of 
later  ice.     Its  general  course  is  from  S.  10**  W.  to  S.  15**  E.;   but  it 
often  veers  from  S.  25°  W.  to  S.  45**  E.,  and  has  still  more  divergent 
courses  in  river-valleys.     This  system  corresponds,  for  the  most  part, 
with  that  observed  on  the  northern  slope  of  the  first  range  of  mountains 
on  the  south  side  of  the  St.  Lawrence  River,  (sometimes  called  the  Sut- 
ton Mountain  range,)  that  attributed  to  the  earlier  Laurentide  glacier.  Earlier  Lau- 
The  ice  producing  it  did  not  cross  the  St.  Lawrence  River  below  the  g^Jer. 
city  of  Quebec,  but  from  the  portion  which  occupied  the  St.  Lawrence 
VaUey  tongues  or  lobes  diverged  eastward  in  different  places — one 
flowing  down  the  valley  of  St.  Charles  River  and  along  the  depression 
between  Orleans  Island  and  the  north  bank  of  the  St.  Lawrence,  over- 
riding the  eastern  portion  of  the  island  diagonally,  but  leaving  the  west- 
em  and  southern  part  unglaciated.     Another  swung  round  out  of  the 
Chaudi^re  Valley  among  the  ridges  on  the  west  side  of  that  river  and 

*  AU  the«e  oonrses  of  striae  are  referred  to  the  true  meridian. 
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^beo—  flowed  across  the  district  drained  by  the  Etchemin  River,  while  a  third 
crossed  the  divide  above  the  head-waters  of  the  north-west  branch  of 
the  St.  John,  moving  eastwardly  towards  the  upper  valley  of  that  river. 
Other  lobes  or  tongues  entered  New  England  by  the  valleys  and  passes 
along  the  International  boundary,  especially  by  Norton  MiUs,  Hall 
Stream,  Memphremagog  Lake  and  Lake  Champlain.  The  stride  of  this 
older  glacier  are  distinct  in  the  latter  basin,  and  have  been  also 
observed  in  the  vicinity  of  Ogden^burg  and  other  places  in  northern 
New  York.  In  the  Lake  Ontario  basin,  the  movements  of  this  glacier, 
although  in  many  places  effaced,  have  been  traced  as  far  west  as  my 
examinations  extend,  tns;.,  to  Tweed  station  and  Peterborough,  and  in  the 
Ottawa  Valley  to  Lake  Nipissing.  The  striation  of  this  system  does 
not  seem  to  be  as  heavy  as  that  produced  by  the  later  ice. 

Later  Lau-  "  Later  LauretUide  Glacier, — Succeeding  this  system  of  ice  move. 

der.^  ^  ^  ments  there  was  a  second,  which  has  left  the  most  distinct  striation 
met  with  in  the  region,  especially  on  the  north  side  of  the  St. 
Lawrence  River  and  the  Great  Lakes.  The  general  course  of  this  ice- 
flow  was  between  S.  30*  W.  and  S.  65*  W.,  and  the  stri«  produced  by 
it  have  been  found  superposed  on  those  of  the  earlier  Laurentide  glacier 
in  a  number  of  places.  From  the  fact  that  this  system  of  striation 
occurs  over  a  large  area  and  with  such  a  persistent  trend,  it  would 
seem  as  if  it  must  have  been  produced  by  a  separate  body  of 
ice.  It  has  been  found  as  far  east  as  the  hilly  country  at  Bon- 
homme  Mountain,  west  of  Quebec  city,  and  along  the  St.  Lawrence  and 
Lake  Ontario  valleys  as  far  as  my  examination  extended,  and  was  also 
traced  throughout  the  Ottawa  and  Mattawa  valleys  to  lake  Nipissing. 
From  the  observations  of  others,  it  is  known  to  be  the  dominant 
system  along  the  north  and  north-east  sides  of  the  Great  Lakes.  Is  this 
south-west  striation  due  to  land  or  floating  ice?  As  seen  in  the  St. 
Lawrence  Valley  from  Montreal  to  Kingston,  it  certainly  seems  to  have 
been  produced  by  the  latter  agent,  as  it  follows  the  course  of  the  valley 
for  the  most  part,  and  the  exposures  exhibiting  the  striae  are  often 
scratched  as  if  by  means  of  a  body  touching  the  more  prominent 
parts  only,  and  not  by  one  moving  slowly  over  and  accommodat- 
ing itself  to  all  the  inequalities  of  the  rock-surface.  On  the  other  hand, 
the  height  at  which  the  striae  are  sometimes  found  above  sea-level, 
especially  west  of  Quebec  city,  along  the  Upper  Ottawa  and  in  the 
region  of  the  Great  Lakes,  together  with  their  persistent  south-west 
trend  over  a  large  area,  especially  west  of  Montreal  and  St.  J^r6me, 
seem  opposed  to  this  view.  Without  coming  to  any  conclusion  at 
present  in  regard  to  this  system  of  striation,  I  lecui  to  the  opinion  that 
it  has  been  produced  by  both  agencies — in  the  St.  Lawrence  Valley 
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proper^  by  floating  ice ;  on  the  higher  grounds,  by  land  ice — the  region  Quebec— 
to  the  south-west,  as  far  as  the  Great  Lakes,  having  apparently  been 
lower  relatively  to  the  Laurentian  area  to  the  north  at  that  stage  of 
the  Pleistocene  than  at  present  Whether  at  any  time  during  the 
interval  between  the  maxima  of  these  two  glacier  systems  (assuming 
the  last  to  have  been  partly  land  ice),  there  was  a  withdrawal  of  glacial 
conditions  in  Eastern  Canada  and  an  interglacial  epoch,  or  whether 
the  second  really  followed  the  first  consecutively,  the  south-westerly 
flow  having  been  caused  by  a  subsidence  of  the  region  north  of  the 
Great  Lakes  after  the  first  glaciation,  are  questions  requiring  further 
detailed  work  to  enable  me  to  decide.  Provisionally,  however,  the  ice 
producing  this  system  will  be  referred  to  as  the  second  or  later 
Lanrentide  glacier,  as  it  seems  to  have  had  its  source  also  in  the  high- 
lands to  the  north  of  the  St.  Lawrence. 

"  StrisB  produced,  to  all  appearance,  by  this  second  system,  were  noted 
on  the  south  side  of  the  St.  Lawrence  Valley  at  Ste.  Julie,  Arthabaska 
Danville,  Sheflbrd  and  Brome  mountains,  Sweetsburg  and  Pigeon 
Hill ;  also  in  numerous  places  between  the  Upper  St  Lawrence  and  the 
base  of  the  Adirondack  Mountains. 

**  There  seems,  however,  to  be  another  set  of  striae  in  the  St.  Law-  Floating  ice. 
rence  Valley,  which  leaves  no  doubt  as  to  its  having  been  produced  by 
floating  ice  at  the  close  of  the  glacial  period  when  the  region  stood  at 
a  lower  leveL  This  may  be  a  part  of  the  second  system  or  later 
Laorentide  striation  described  above,  although  it  was  observed  to  cross 
those  of  the  latter,  as  well  as  the  strise  of  the  earlier  system  in 
some  places.  It  is  evidently  due  to  the  very  latest  ice  which  existed 
in  the  region,  and  is  a  continuation  westward  of  those  strise  along  the 
Lower  St  Lawrence  described  in  reports  and  publications  by  Sir  J. 
Wm.  Dawson  and  the  writer,  the  production  of  which  is  attributed  to 
floating  ice.  The  stride  of  this  system  were  observed  at  L^vis,  Mount 
Bojal  (Montreal),  St.  J^rdme,  Soulanges  Canal,  Valleyfield,  Ogdens- 
burg,  N.Y.,  the  Thousand  Islands  at  Kingston,  Perth  and  other  places. 
The  course  is  generally  between  south-west  and  west ;  but  is  often 
very  irregular. 

"  Many  other  irregular  courses  of  strise  were  noted,  some  doubtless 
produced  by  land  ice,  others  by  floating  ice.  They  belong,  appar- 
ently for  the  most  part,  to  the  closing  stage  of  the  glacial  period. 

*'  The  stossing  on  the  north-east  brow  of  Mount  Royal,  Montreal,  des-  Crag.aod-tail 
cribed  by  Sir  J.  Wm.  Dawson*  was  found  to  be  a  common  feature  on  all  iSIk  in  St.  ^ 
the   isolated   trap  hills  of  the  St  Lawrence  Valley,  Montarville  or  £iJJ[^°*'® 

*  The  Canadian  loe  Age,  p.  48. 
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Beloeil  Mountain,  Mount  St.  Hilaire,  Rougemont,  Tamaska,  and 
Johnson  mountains,  and  Shefford  and  Brome  mountains  are  all  more 
or  less  abrupt  and  stossed  on  the  northeast  sides  and  have  a  orag-and- 
tail  form  on  the  south-west,  with  terraces  and  shore-lines.  On  the 
south-west  side  of  Shefford  Mountain  ancient  dunes  and  spits  occur 
at  a  height  of  865  to  883  feet.  It  is  evident  that  there  must  have 
been  strong  currents  flowing  up  the  St.  Lawrence  Valley  during  the 
period  of  submergence,  carrying  drift  ice  which  impinged  heavily 
against  these  hills. 

"  Agricultural  chcmicter. — The  soils  of  the  region  everywhere  bear  an 
intimate  relation  to  the  underlying  or  subjacent  rocks.  In  their  pre- 
sent condition  these  soils  are  the  result  of  a  long  series  of  degradation 
processes, — subaerial,  glacial,  marine,  lacustrine  and  fluviatile— acting 
upon  the  rocks  of  the  country,  and  the  clays,  sands,  gravels,  boulders, 
etc.,  entering  into  their  composition,  have  often  been  transported  con- 
siderable distances  from  their  parent  sources.  An  assortment  of  the 
materials  constituting  the  soils  has  taken  place  in  many  districts  by 
the  agencies  mentioned,  the  result  of  which  has  been  to  give  those  of 
some  tracts  a  greater  degree  of  fertility  than  pertains  to  others,  never- 
theless, their  character  in  this  respect  is  largely  dependent  upon  the 
nature  of  the  rocks  from  which  they  have  been  originally  derived. 
Upon  the  great  marine  plain  of  the  St.  Lawrence  Valley  and  the 
lower  grounds  of  the  region  of  the  Great  Lakes,  where  the  superficial 
deposits  are,  perhaps  more  closely  related  to  the  limestones  and  slates 
of  Palaeozoic  age  underlying  them,  some  of  the  best  lands  in  Canada 
for  general  agricultural  purposes  are  to  be  found.  The  principal  por- 
tions of  these  in  Quebec  and  Ontario  are  cleared  and  have  been  under 
cultivation  for  many  years.  Although  more  thickly  settled  than  most 
other  parts  of  the  country,  they,  nevertheless,  seem  capable  of  sup- 
porting a  larger  agricultural  population  than  at  present  subsists  upon 
them.  " 


HUDSON   STRAIT. 


Explorations 
in  Hudson 
Strait. 


As  already  explained,  it  was  decided  to  take  advantage  of  the 
despatch  of  the  steamer  Diana  to  Hudson  Strait  and  Bay  by  the 
Department  of  Marine  and  Fisheries,  to  geologically  examine  and  ex- 
plore as  much  as  possible  of  both  shores  of  Hudson  Strait  This  work 
was  entrusted  to  Dr.  R.  Bell  and  Mr.  A.  P.  Low,  the  north  coast 
being  assigned  to  the  first  named  gentleman.  Dr.  Bell  being  in  Europe 
on  leave  of  absence  from  February  1st  to  May  1st,  the  duty  of  looking 
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after  the  building  of  two  small  yachts  and  other  preparations  for  this  Hudson 
work  devolved  upon  Mr.  Low,  as  elsewhere  noted.  Strait— Cont. 

Dr.  Bell  reports  as  follows  upon  the  exploration  carried  out  by  him  Work  by  Dr. 
J     .       , ,  R.  BeU. 

during  the  summer  : — 

"On  the  19th  of  May  I  left  Ottawa  and  arrived  the  next  day  at 
Halifax,  from  which  place  it  had  been  arranged  that  the  sealing  steamer 
Diana  was  to  convey  Mr.  A.  P.  Low  and  myself  with  our  parties  to 
Hudson  Strait  and  to  bring  us  back  as  far  as  St.  John's,  Newfound- 
land, at  the  close  of  the  season  which  we  might  find  suitable  for  field- 
work.  The  small  yachts  built  for  the  work  had  already  arrived  at  the 
wharf  of  the  Department  of  Marine  and  Fisheries  in  Halifax.  I 
engaged  four  men  as  sailors,  one  of  whom  was  to  be  responsible  for 
sailing  the  yacht  and  another  was  to  act  as  cook  in  addition  to  his 
other  duties.  I  had  no  assistant.  The  yachts,  together  with  a  small 
jolly-boat  for  each,  were  hoisted  upon  the  deck  of  the  Diana  and  we 
sailed  from  Halifax  on  the  3rd  of  June. 

''  Passing  by  the  west  coast  of  Newfoundland  and  through  the  Strait  Outward 
of  Belle  Isle,  we  met  with  considerable  delay  in  the  field-ice  off  the  ^°y**^' 
coast  of  Labrador,  nearly  abreast  of  Hamilton  Inlet.  On  our  entering 
Hudson  Strait  on  the  22nd  of  June  we  found  it  entirely  clear  of  ice. 
On  proceeding  up  the  northern  side  of  the  strait  we  were,  however, 
again  detained  by  ice  close  to  Big  Island,  but  the  Diana  completed  her 
first  run  into  Hudson  Bay  on  the  12  th  of  July. 

"  It  had  been  intended  that  I  should  explore  as  much  as  possible  of  To  explore  the 
the  northern  shore  from  the  vicinity  of  King's  Cape  eastward,  and  ^°'  "  ^"^ 
that  the  Diana  should  pick  me  up  to  return  home  at  some  place  of 
which  the  position  had  been  already  determined,  because  in  the  absence 
of  any  chart  of  the  coast  this  precaution  was  necessary  to  avoid  any 
mistake  about  the  meeting  place.  To  carry  out  this  programme,  it 
was  decided  that  I  should  be  landed  from  the  ship  near  Bang's  Cape, 
which  is  at  the  junction  of  the  north  shore  of  Hudson  strait  with  the 
east  side  of  Fox  Basin,  whence  I  was  to  work  eastward  to  Ashe 
Inlet  on  Big  Island.  But  on  attempting  to  make  the  land  in  this 
vicinity  on  the  13th  of  July,  the  floe-ice  was  found  to  be  moving  about 
80  rapidly,  in  consequence  of  currents,  that  the  attempt  was  abandoned 
and  we  proceeded  to  King  George's  Sound  on  the  south  side,  where 
Mr.  Low  and  his  party  were  placed  on  board  their  yacht. 

"  The  best  course  which  now  remained  for  me  was  to  begin  work  at 
Ashe  Inlet  and  to  proceed  as  far  as  possible  to  the  north-westward, 
returning  to  the  same  place  to  meet  the  Diana  at  a  date  to  be  agreed 
upon,  which  was  fixed  for  the  10th  of  September.     Accordingly  the 
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HudBon  Dicma  brought  me  to  Ashe  Inlet  on  the  19th  July,  and  my  yacht  was 

Strtdt-ConL    launched  there  on  the  20th,     The  following  day  the  wind  blew  too 

Inlet  ^        ^  strongly  for  us  to  get  out  of  the  inlet  and  the  time  was  spent  in  fixing 

its  position  relatively  to  other  geographical  features  of  Big  Island,  as 

a  commencement  of  a  track-survey  of  the  coast.     On  the  22nd  we 

made  a  start  to  windward,  intending  to  pass  up  on  the  outside  of  Big 

Island.     Before  leaving  the  inlet,  early  in  the  morning,  we  fortunately 

Eskimo  guide,  found  an  Eskimo  who  had  some  knowledge  of  the  English  language 

and  was  acquainted  with  the  south  coast  and  the  southern  interior  of 

Baffin  Land,  and  I  engaged  him  to  go  with  us  as  guide  and  interpreter 

for  the  whole  of  our  journey.     He  had  slept  near  our  anchorage  and 

had  nothing  with  him  but  a  gun. 

"  The  hull  of  our  yacht  was  made  of  one  inch  white-pine  boards. 
She  was,  therefore  incapable  of  contending  with  the  ice,  and  our  safety 
lay  in  avoiding  it  altogether.  We  had  not  gone  many  miles  up  the 
outer  coast  of  Big  Island,  when  we  met  an  ice-p€u;k  laying  in  our  course 
as  far  ahead  as  the  eye  could  reach.  Our  Eskimo  guide  now  advised  us 
Take  inside  to  try  the  passage  between  the  island  and  the  mainland,  and  accord- 
'^*''*^*  ingly  we  turned  back  and  attempted  to  get  round  the  south-eastern 

extremity,  but  on  account  of  the  wind  failing  us  altogether  we  were 
able  to  make  only  about  six  miles  to  the  south-eastward  of  Ashe  Inlet. 
Here  we  discovered  a  much  better  harbour  than  Ashe  Inlet,  and 
Reeves  Har-  I  named  it  after  Reeves,  our  sailing  master.  It  is  about  a  quarter  of 
a  mile  in  diameter,  has  two  deep  narrow  entrances,  a  good  bottom  for 
holding  and  a  depth  of  from  five  to  fourteen  fathoms  at  low  water. 
The  next  day  we  rounded  the  south-eastern  extremity  of  Big  Island, 
which  is  about  thirty  miles  long,  but  owing  to  a  strong  north-west  wind 
we  were  obliged  to  anchor  for  the  night  among  some  small  islands 
lying  north-east  of  this  point.  It  was  fortunate  that  we  took  this 
route,  as  we  found  the  family  and  relatives  of  our  gidde  camped  on  the 
lower  end  of  the  island,  and  he  was  now  able  to  make  arrangements 
with  them  for  his  absence  till  September.  He  had  not  previously  told 
us  anything  about  his  people. 

*'At  this  season  of  the  year  there  was  continuous  daylight  in 
Hudson  Strait  during  the  whole  twenty-four  hours,  and  we  sailed  at 
two  o'clock  the  following  morning  (24th)  and  made  a  track-survey  of 
the  inner  side  of  Big  Island  as  well  as  of  a  part  of  the  main  shore 
Four  harbours  opposite.  Two  good  harbours  were  discovered  on  this  side  of  the  island 
discovered.  towards  the  northern  end,  and  two  more  on  the  coast  of  the  mainland 
in  this  vicinity. 

"  In  proceeding  north-westward  up  the  coast  from  Big  Island  the 
shore  began  to  be  fringed  with  innumerable  rocky  islands  thickly 
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clxutered  together.     The  hreadth  of  the  belt  or  archipelago  increased  Hudson 

as  we  advanced,  until  we  approached  the  long  inlet  or  fiord  called    ^"^^ 

Tchaiicbach,  where  onr  exploration  ended.     Here  the  islands  became  25 mike^^e. 

less  nomeroas.     The  maximum  breadth  of  the  archipelago  is  about 

midway  between  Big  Island  and  this  inlet,  and  is  about  twenty-five 

miles.     The  islands  vary  in  size  from  ten  miles  in  length  down  to 

mere  rocks.     The  spaces  between  the  large  ones  are  filled  up  with 

smaller  islands  having  a  great  variety  of  dimensions  and  forms.     As 

a  rule,  the  largest  and  highest  islands  lie  towards  the  mainland,  while 

the  outermost  ones  are  smaller  and  lower.     In  sailing:  among  these 

islands  it  was  only  when  near  the  outer  edge  that  we  could  see  a  clear 

horizon  to  the  southward. 

"  The  whole  coast  is  rugged  and  for  the  most  part  mountainous.  MountamooB 
The  innermost  islands  interlock  with  the  bays  and  points  of  the  main-  ^^^^"^ 
land  in  such  a  manner  that  it  is  impossible  to  know  without  the  aid  of 
a  guide  whether  one  has  reached  the  main  shore  or  not.     On  ascending 
the  higher  hills  or  mountains  of  the  outer  ranges  on  the  mainland, 
long    channels  of  the  sea  can  be  seen  running  inland  in  different  Many  chan- 
directions  among  the  hills,  which  so  closely  resemble  those  among  the  ^^^ 
adjacent  large  mountainous  islands  that  only  a  person  already  ac- 
quainted with  the  geography  could  trace  the  coast-line  of  the  mainland. 
The  lai^ger  islands  are  equally  hilly  and  rugged  and  the  channels 
between  them  are  usually  not  wide.     Viewed  from  the  top  of  a  distant 
hill,  so  that  the  intervening  channels  cannot  be  seen,  the  eye  fails  to 
detect  any  difference  between  the  general  appearance  of  the  islands 
and  the  mainland.      The  conditions  may  be  best  described  if  we  ima- 
gine a  rough  mountainous  country,  rising  as  a  whole  gradually  to  the 
northward,  to  have  been  half  submerged.     The  outer  islands,  which  The  iskuids. 
are  also  the  smallest  and  most  scattered,  represent  the  more  completely 
sunken  hills,  while  as  we  proceed  inward  the  progressingly  larger  and 
larger  ones  represent  the  less  and  less  submerged  areas  and  ranges,  un- 
til, at  last,  we  find  only  narrow  channels  of  the  sea  running  into  the 
solid  land.     Besides  these  narrow  and  sometimes  tortuous  channels, 
numerous  wide  and  tolerably  straight  fiords   run    inland.      These 
generally  have  high  hills  on  either  side  of  them. 

"  On  leaving  Big  Island,  it  soon  became  evident  that  it  would  be 
impossible  to  make  an  instrumental  survey  of  any  considerable  part  of 
such  a  coast  as  this  in  the  limited  time  that  would  be  at  my  disposal, 
taud  that  this  time  would  be  most  advantageously  spent  in  making  the 
best  track-survey  possible  under  the  circumstances,  especially  as  it  was  Character  of 
necessary  to  devote  a  portion  of  the  time  to  geological  observation.  I  ^^^^^7- 
therefore  determined  to  keep  an  accurate  record  of  all  the  courses  we 
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followed  among  the  islands  or  up  the  fiords,  under  the  guidance  of  our 
Eskimo  pilot,  and  also  as  good  an  estimate  as  possible  of  the  length  of 
each  course,  plotting  them  on  diagrams'as  we  went  along.  On  these 
diagrams  the  relative  positions  of  all  the  surrounding  points,  bays, 
islands,  hills,  etc.,  were  also  marked  by  the  aid  of  many  cross-bearings 
and  estimated  distances.  Observations  for  the  latitude  and  the  varia- 
tion of  the  compass  were  taken  every  day  and  I  also  obtained  numerous 
sights  for  longitude. 

"  The  coast  abounded  in  good  harbours,  and  careful  sketch-plans 
with  soundings  were  made  of  all  those  that  we  visited.  The  heights 
of  numerous  hills,  which  I  climbed,  were  ascertained  by  barometer. 
A  sufficient  number  of  photographs  for  illustration  were  obtained ; 
collections  of  rock  specimens  and  of  plants  and  insects  were  made  and 
notes  were  recorded  on  all  subjects  that  might  be  of  interest  in  regard 
to  this  little-known  region,  whether  from  personal  observations  or 
or  from  information  supplied  by  the  natives. 

"  From  the  time  of  our  leaving  Ashe  Inlet,  on  the  21st  of  July,  until 
we  returned  to  it  again  on  the  1st  of  September,  the  weather  was 
mostly  fine  and  bright,  although  cold  upon  the  water,  but  we  suffered 
much  delay  from  calms.  The  main  obstacle  to  our  progress,  however, 
was  the  field-ice,  which  appeared  to  have  come  into  the  strait  from  the 
eastward  during  the  winter  or  early  spring,  and  to  have  insinuated 
itself  into  every  channel  and  fiord.  When  not  tightly  packed,  it  was 
constantly  moving  hither  and  thither  under  the  influence  of  the  rapid 
and  changeful  currents  generated  by  the  high  tides  of  the  strait. 

'*  The  height  of  the  mean  tide  at  Big  Island  was  ascertained  by  Mr. 
Ashe  to  be  30  feet,  and  the  time  of  high- water  at  full  and  new  moon 
to  be  9h.  32m.  Further  west  we  could  not  determine  the  time  of  high 
or  low  water,  which  was  irregular  on  account,  apparently,  of  the  effect 
of  the  reflux  from  Hudson  Bay  upon  the  in-coming  or  out-going 
tide  of  the  strait ;  while  the  local  conditions,  such  as  the  directions, 
divisions,  depths  and  widths  of  the  channels  still  further  complicated 
the  problem.  In  trying  to  navigate  our  frail  yacht  in  the  open  spaces, 
the  heavy  ice  would  set  down  upon  us  or  run  together  and  threaten  to 
crush  our  little  vessel  in  the  most  unexpected  manner.  Our  under- 
taking was,  therefore,  constantly  accompanied  by  great  danger  and 
anxiety,  and  it  was  only  by  constant  vigilance  night  and  day  that  we 
were  fortunate  enough  to  escape  any  harm  during  the  entire  trip. 

'<  When  we  had  reached  a  point  a  little  beyond  the  entrance  of 
Amadjuak  Fiord,  we  found  the  ice  closely  packed  among  the  islands  all 
around  us.     But  the  next  morning  the  wind  or  tide  had  opened  a  lane 
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up  the  fiord  itself  and  I  explored  it  to  its  extremity.     The  ioe  outside  Hudson 
still  remained  packed,  and  in  order  to  utilize  the  time  most  profitably,    ^'***~  ^^* 
I  determined  to  make  an  exploration  into  the  interior  of  the  country. 
Two  seamen  were  left  in  charge  of  the  yacht  with  instructions  to  make 
lines  of  soundings  in  the  fiord,  and  with  the  other  two  and  the  Eskimo 
guide,  I  started  on  a  journey  northward  towards  Amadjuak  Lake,  one  Journey 
of  the  bays  of  which  was  supposed  to  be  at  no  great  distance  from  "***'*^- 
this  part  of  the  coast     It  proved,  however,  to  be  upwards  of  fifty 
miles  inland.     This  journey  occupied  seven  days,  and  the  results  will 
be  described  further  on.     When  we  returned  to  the  head  of  the  fiord, 
the  sea  was  found  to  be  open  and  we  immediately  set  sail  to   continue 
the  westward  exploration  of  the  coast. 

"  On  the  22nd  of  August  we  had  reached  Tcharkbach  Inlet,  and  in  Turn  back 
case  of  being  detained  by  calms  or  head  winds  on  our  return  journey,  |^^  SeS.'*^' 
I  judged  it  prudent  to  turn  back  from  this  place  in  order  to  be  sure  of 
being  able  to  keep  our  appointment  to  meet  the  Diana  at  Ashe 
Inlet  on  the  10th  of  September.     In  returning  I  followed  a  course 
which  lay  outside  of  that  of  the  westward  journey,  so  as  to  make  a 
second  line  of  track-survey  among  the  island  belt  and  of  the  outside 
of  Big  Island.      We    had  good   weather    and    anchored   again  in 
Ashe  Inlet  on  the  1st  of  September.     In  order  to  fill  up  the  time  with 
advantage  till  the  10th,  I  ran  across  to  the  main  north  shore  opposite 
the  island  and  explored  it  topographically  and  geologically  nearly  to 
Icy  Cove.     I  then  returned  to  Asle  Inlet  before  the  10th,  but  owing 
to  stormy  weather,  the  Diana  was  not  able  to  enter  until  the  12th.  Rejoin  the 
It  only  required  two  or  three  hours  to  transfer  our  outfit  and  surplus  ^^^^'^^ 
stores  to  the  steamer  and  to  dismantle  the  yacht  and  make  her  ready 
to  tow  across  the  strait  to  Fort  Chimo,  where  I  proposed  to  leave  her, 
as  it  was  not  considered  advisable  to  risk  taking  her  to  St.  John's, 
Newfoundland,  on  the  deck  of  the  Dia/na,     On  the  following  morning 
we  reached   the  northern  extremity  of  Akpatok   Island  in  Ungava 
Bay,  and  after  coasting  along  the  eastern  side  of  the  island  we  anchored 
close  to  the  shore  about  half-way  to  the  southern  extremity.     This 
afforded  me  an  opportunity  of  landing  in  order  to  take  photographs,  Land  on 
examine  the  rocks,  collect  fossils  and  ascertain  the  heights  of  some  of  j'l^^^ 
the  cli£&  and  hills  by  the  barometer.     This  was,  so  far  as  I  am  aware, 
Uie  first  landing  of  a  white  man  upon  this  island.     Its  position  and 
general  form  and  direction  are  erroneously  represented  upon  the  latest 
charts.     The   hypothetical  '  Green  Island '  of  the  charts  corresponds 
with   the  northern  part  of  Akpatok  Island   as  determined   by  the 
observations  of  Captain  Whiteley,  and  it  is  probable  that  this,  seen 
from  the  northward,  was  mistaken  for  a  different  island. 
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"  At  Fort  Chimo,  Mr.  Low  and  his  party  were  taken  on  board  and 
the  Dicma  sailed  for  St.  John's  on  the  17th  and  reached  that  place  on 
the  22nd  of  September.  Leaving  her  at  this  port  we  reached  Halifax 
bj  steamer,  and  there  I  paid  off  my  men,  disposed  of  some  surplus 
provisions  and  reached  Ottawa  on  the  11th  of  October. 

"  Geology, — ^The  rocks  of  the  whole  northern  shore  of  Hudson  Strait 
from  Big  Island  and  the  coast  of  the  mainland  opposite  as  far  north- 
west as  Tcharkbach  Fiord,  belong  to  the  Laurentian  system.  They 
consist  of  a  variety  of  gneisses  associated  with  numerous  bands  of 
crystalline  limestones  and  light-coloured  felspar  rock,  often  of 
great  thickness.  These  limestone  and  felspar  bands  are  generally 
associated  with  gneissoid  schists,  full  of  graphite,  fissile  when  weath* 
ered  and  stained  brown,  yellow  and  red  by  the  decomposition  of  dis- 
seminated iron-pyrites.  Small  garnets  are  common  in  most  of  the 
gneisses.  The  strike  is  usually  straight,  with  uniform  dip,  and  it  is 
parallel  to  the  general  trend  of  the  coast,  which  is  about  north-west 
(astronomically.)  The  prevailing  dip  is  to  the  north-east  at  angles 
which  approximate  to  45**,  but  sometimes  the  inclination  is  nearly 
vertical  and  occasionally  it  becomes  almost  horizontal. 

"  The  most  notable  feature  of  these  rocks  is  the  abundance  and  per- 
sistence of  the  crystalline  limestone  and  felspar  bands  and  their  asso- 
ciated rocks.  On  this  account  and  for  other  reasons  the  series  may 
be  considered  as  belonging  to  the  higher  part  of  the  Laurentian  sys- 
tem. Whatever  theories  may  be  suggested  to  account  for  the  origin 
of  similar  crystalline  limestones  in  other  Laurentian  districts,  there  ia 
little  doubt  that  in  this  region  they  are  bedded  or  stratified  rocks. 
On  the  mainland,  nearly  opposite  the  Spicer  Islands,  there  is  one  band 
of  these  rocks  which  must  be  about  5000  feet  thick,  and  other  bands 
nearly  as  wide  were  observed  on  other  parts  of  the  coast. 

"  The  south-western  border  of  the  limestone-bearing  belt,  appears  to 
correspond  with  a  north-westerly  line  passing  through  Big  Island,  the 
outer  side  of  which  shows  no  limestone.  Between  this  island  and 
Amadjuak  Fiord,  the  light-coloured  limestones  are  seen  in  the  bare 
mountains  in  great  abundance  as  far  inland  as  the  eye  can  reach,  and 
in  this  section  of  Baffin  Land  the  limstone-bearing  belt  may  have  a 
width  of  forty  miles  or  more.  On  my  journey  northward  from  the 
head  of  the  Amadjuak  Fiord,  which  is  at  a  distance  of  about  twelve 
miles  inside  of  the  general  line  of  the  mainland  coast,  the  limestones 
become  scarce  after  passing  over  the  first  ten  miles,  and  in  the  second 
half  of  this  traverse  they  are  not  seen  at  all. 
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"  These  limestones  are  generally  coarsely  crystalline  and  they  usually  Hudson 
vary  in  colour  from  gray  or  light-gray  to  pure  white,  but  sometimes  ^'^r^i*^^*^^- 
they  are  reddish  or  flesh-  and  salmon-coloured.     The  Red  Islands  near  islands. 
the  Spicer  group  are  formed  of  coarsely  crystalline  limestone  of  this 
colour.     The  limestone  and  felspar  are  often  mingled  in  the  same 
band,  and  the  two  rocks  have  generally  a  rude  parallelism  to  one 
another  in  a  variety  of  irregular  fashions. 

*'  In  addition  to  the  gneiss,  gneissic  schists  and  limestone-felspar  Various  rooks. 
bands,  I  observed  a  few  bands  of  quartz-rocks,  some  veins  or  dykes 
and  small  patches  of  coarse  granite,  an  occasional  bed  of  black  horn- 
blende-rock, pyroxenite  on  an  island  off  Amadjuak  Fiord.  At  the  ex- 
tremity of  Fair  Ness,  some  of  the  islets  and  points  consist  of  a  black- 
looking  rock,  of  which  the  weathered  surface  resembles  the  form  of  a 
cauliflower  on  a  great  scale.  The  rough  water  and  rushing  tide  pre- 
vented us  from  landing  to  examine  this  rock. 

'*  The  economic  minerals  of  the  rocks  above  described,  consist  of  the  Economic 
febpars  and  limestones,  together  with  mica  and  graphite.  The  Eskimos  "^*^®^ 
of  Big  Island  had  shown  me,  both  last  summer  and  on  previous  visits, 
good  specimens  of  the  last  two  minerals,  and  had  stated  that  they  had 
brought  them  from  one  place  on  the  main  north  shore  opposite  the 
island,  but  when  I  proposed  to  visit  the  locality  last  September,  they 
said  the  owners  of  the  discovery  were  absent,  and  nothing  would 
induce  them  to  point  out  the  occurrence.  A  diligent  search  by  myself 
and  men  in  the  vicinity  indicated  failed  to  reveal  either  mineral.  Some 
specimens  of  vein-stones  were  collected  at  different  places,  to  be  assay- 
ed for  gold. 

"  In  the  valleys  on  the  way  from  Amadjuak  Fiord  to  Lake  Mingo,  Fragments  of 
fragments  of  unaltered  gray  limestone  were  observed,  sparingly  at  li^^Jgl^^iJ^"^ 
first,  but  becoming  more  numerous  as  we  went  inland,  and  towards 
the  lake  they  began  to  be  noticed  upon  the  hills  as  well.  On  a 
mountain  near  Lake  Mingo,  one  of  these  fragments  contained  two 
specimens  of  a  species  of  Pentamerua,  which  is  closely  allied  to  1\ 
deciucUus,  if  not  identical  with  that  form.  These  limestone  fragments 
are  like  the  rock  of  Mansfield  Island,  which,  from  the  fossils  I  collected 
there  in  1 884,  appears  to  be  of  the  age  of  the  Niagara  formation. 

*'  The  country  between  Lakes  Mingo  and  Amadjuak,  and  on  the  south 
and  east  sides  of  the  latter,  is  low  and  generally  level,  but  by  the  aid  of 
a  powerful  binocular,  in  looking  from  a  height  I  could  detect  hum- 
mocks of  the  crystalline  rocks  rising  here  and  there  all  over  these 
plains. 
6 


Digitized  by 


Google 


82  A  GEOLOGICAL  SURVEY  DEPARTMENT. 

Hudson  "  Our  barometric  observations  seem  to  show  that  Lake  Mingo  may 

Stnit-Cont.    |^  ^^^  about  300  feet  above  the  sea,  and  from  my  guide's  description 
lakes.^  of  the  short  river  which  discharges  it  into  Amadjuak,  I  should  judge 

that  the  latter  is  only  slightly  lower.  Mount  Mingo,  overlooking  both 
lakes,  rises  to  a  height  of  666  feet  above  the  lake  of  the  same  name. 
Fragments  of  the  unaltered  gray  limestone  are  abundant  on  the  shores 
of  this  lake,  and  from  the  description  given  by  my  Eskimo  guide,  w-ho 
had  walked  over  the  ground  in  summer,  I  would  judge  that  the  Nia- 
gara limestone  may  occur  in  its  north-western  part,  and  also  on  the 
Flat  country,    south  and  west  sides  of  Lake  Nettilling  to  the  northward  of  it,  this 

name  meaning  *flat-floor.* 
Trenton  lime-       "  I  have  found  fragments  of  limestone  containing  Trenton  or  Galena 
stone.  formation  fossils  on  the  floe-ice  towards  the  north  side  of  Hudson 

Strait  (see  report  for  1884),  and  it  is  stated  that  Messrs.  Power  and 
Shaw,  during  the  past  summer,  examined  the  Silurian  limestones 
at  the  head  of  Frobisher  Bay  which  had  been  previously  discovered 
by  Hall.  In  this  connection  I  may  mention  that  small  icebergs  are 
known  to  drift  from  this  bay  up  the  north  side  of  Hudson  Strait  as 
far  as  I  went,  and  some  of  the  floe-ice  which  accompanies  them 
probably  comes  out  of  the  same  bay. 
Rocks  of  "As  stated  above,  the  Diana  coasted  along  the  eastern  side  of 

Isl^d!^  Akpatok  Island,  Ungava  Bay,  when  on  our  way  from  Ashe  Inlet  to 

Fort  Chimo.  The  portion  of  the  island  which  I  saw  (from  the  northern 
end  to  the  middle  of  the  east  side)  consists  of  unaltered  gray  limestone 
in  horizontal  beds,  and  it  presents  a  perpendicular  wall  400  or  500  feet 
high  all  along.  This  sea-wall  is  clean-cut  and  the  beds  appear  thick 
and  solid,  but  wherever  their  edges  have  been  long  exposed  to  the 
weather  or  in  the  hill-sides  and  ravines  of  the  interior,  they  split  up 
into  thinner  layers.  Some  fragments  observed  in  one  place  had  the 
appearance  of  lithographic  stone. 

**  1  was  enabled  to  land  opposite  the  place  where  the  Diana  anchored, 
as  already  mentioned,  about  the  middle  of  the  eastern  side  and  I  im- 
proved the  opportunity  to  collect  fossils  which,  however,  were  not 
Hudson  Kiver  abundant.     Those  obtained  indicate  the   Hudson   River  formation. 
formation.       J^g^  above  the  landing  place,  I  ascertained,  by  the  barometer,  the 
height  of  a  hill  to  be  700  feet,  and  I  estimated  others  to  the  southward 
and  a  short  distance  inland  to  be  200  feet  higher,  so  that  this  formation 
must  here  have  a  thickness  of  900  feet  above  the  sea-level,  and  there  is 
possibly  a  great  additional  thickness  of  Cambro-Silurian  rocks  beneath 
the  sea-level. 
Glaciation.  "  On  the  north  side  of  Hudson  Strait,  the  evidence  of  glacial  action 

is  everywhere  conspicuous,  and,  except  on  the  higher  levels,  the  effects 
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of  former  submergence  may  be  observed  in  many  places.     The  glacial  Hudson 
striae  are  best  seen  in  the  valleys,  but  they  are  also  common  on  the  ~~ 

hill-tops.     The  general  course  of   the  ice-movement  has  been  from  the 
interior    towards  the  strait,  with  a  tendency   to  turn   eastward  on 
approaching  the  latter.     Ancient  shore-lines  were  noted  at  various  Ancient 
levels  up  to  about  600  feet  above  the  sea.     Shells  of  a  few  common  ^  ^^^^'  *^**^* 
species  of  marine  mollusks  occur  in  stony  clays  in  several  places,  the 
highef^t  noted  being  about  200  feet  above  sea-level. 

"  The  effects  of  the  action  of  land  ice  in  former  times,  may  be  Moraines  and 
observed  in  the  form  of  moraines  of  different  kinds,  and  heaps  and  ^"  *  ^^' 
even  small  hills  of  boulders  without  any  admixture  of  fine  material, 
besides  the  boulders  and  broken  fragments  of  rocks  which  are  scattered 
everywhere  over  the  valleys  and  hills  or  perched  on  their  slides. 
Ridges  and  large  mounds  of  coarse  gravel,  taking  a  variety  of  forms, 
were  met  with  in  some  of  the  valleys  between  the  strait  and  Amad- 
juak  Lake.  Occasional  deposits  of  coarse  sand  were  also  seen  in  the 
bottoms  or  on  the  sides  of  valleys  in  this  part  of  the  country.  Nothing 
that  could  be  called  soil  was  observed  in  any  part  of  the  region 
examined. 

"  I  collected  about  200  trimmed  rock-specimens,  about  90  fossils  on  Various  ool- 
Akpatok  Island,  460  specimens,  (embracing  upwards  of  100  species)  ^®<^^^^^^- 
of  land  plants,  already  determined  by  Professor  Macoun,  60  specimens 
of  Lepidoptera  which  have  been  submitted  to  Dr.  James  Fletcher, 
a  fine  walrus  skull  and  some  other  bones,  besides  geological 
specimens  in  addition  to  the  above,  and  a  few  objects  of  ethnological 
interest.  A  considerable  number  of  photographs  were  also  taken 
to  illustrate  physical  and  geological  features  of  the  country  examined." 


During  the  early  part  of  the  past  winter,  Mr.  Low  was  engaged  in  Work  by  Mr. 
mapping  the  surveys  made  by  him  during  the  previous  summer,  in 
order  that  they  might  be  added  to  the  north-west  sheet  of  the  Labra- 
dor map.  Later,  he  was  occupied  in  writing  a  report  on  the  explora- 
tions of  1896  in  the  northern  part  of  the  Labrador  Peninsula  between 
Hudson  and  Ungava  bays.  In  March  he  was  sent  to  Nova  Scotia  to 
arrange  for  the  building  of  two  suitable  small  yachts  to  be  used  during 
the  coming  summer  in  the  exploration  of  the  shores  of  Hudson 
Strait.  The  dimensions  of  the  yachts  decided  upon  as  best  suited  for 
the  work  were,  35  feet  in  length,  10  feet  beam  and  a  draught  of  about 
3  feet ;  with  accommodation  below  deck  for  five  men.  They  were 
built  at  Mahone  Bay,  and  proved  entirely  suitable  for  the  work. 
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On  his  return  to  Ottawa,  he  was  kept  busy  attending  to  the  details 
necessary  for  the  fitting  out  of  his  own  anti  Dr.  Bell's  parties  (in  the 
absence  of  the  last-named  gentleman)  until  the  time  arrived  for  his 
departure  to  join  the  steamer  at  Halifax. 

On  his  summer's  work  Mr.  Low  reports  as  follows  : — 

"  I  left  Ottawa  for  Halifax  on  the  14th  May,  to  takeover  the  yachts 
from  the  builders  and  to  purchase  supplies  and  outfit  for  Dr.  Bell's  and 
my  own  party.  Everything  was  shipped  on  board  the  Diana,  the  seal- 
ing steamer  chartered  by  the  Dominion  Government,  and  we  left 
Halifax  on  June  3rd,  carrying  the  two  yachts  with  their  attendant 
small  boats  on  deck. 


Members  of 
party. 


bour. 


"  My  party  consisted  of  Mr.  G.  A.  Young,  who  again  performed 
the  duties  of  assistant  in  a  highly  satisfactorily  and  efficient  manner, 
a  sailor  and  carpenter,  and  a  cook.  It  was  proposed  to  add  an  Eskimo 
interpreter  to  the  crew,  but  owing  to  the  quantity  of  ice  met  with  along 
the  Atlantic  coast  of  Labrador,  it  was  found  impossible  to  get  near 
any  of  the  places  where  such  a  man  could  be  engaged,  and  in  consequence 
the  crew  was  completed  by  the  loan  of  a  sailor  from  the  Diana, 
through  the  kindness  of  Commander  Wakeham.  On  account  of 
obstruction,  due  chiefly  to  ice,  we  were  not  landed  from  the  Diana  until 
July  16th,  in  a  bay  called  Douglas  Harbour,  situated  on  the  south  side 
of  Hudson  Strait,  about  150  miles  from  its  western  end.  The  yacht 
having  been  got  overboard  and  the  outfit  and  provisions  stowed  away, 
the  Diana  left  us,  with  instructions  to  meet  her  at  Fort  Chimo  on 
Douglas  Har-  September  15th.  Douglas  Harbour  is  about  sixteen  miles  long  and 
is  divided  nearly  half-way  up,  into  two  narrow  arms.  The  sur- 
rounding country  is  high,  rough  and  barren,  without  any  trees,  the 
only  vegetation  being  dwarfed  arctic  mosses,  and  flowering  plants 
which  were  in  full  bloom  at  the  time  and  partly  covered  the  hillsides 
with  a  gorgeous  display  of  colour.  We  remained  six  days  in  this  bay, 
thoroughly  exploring  it,  and  also  making  excursions  inland  from  the 
head  of  the  south-west  arm.  The  interior  country  is  exceedingly  deso- 
late when  viewed  from  the  top  of  the  higher  hills,  some  1500  feet 
above  sea-level.  It  has  the  characteristic  outline  of  the  glaciated 
Laurentian  region,  low  rounded  hills  formed  into  long  broken 
ridges, '•with  small  narrow  lakes  dotting  the  valleys  between.  The 
vegetation  is  not  sufficient  to  mask  and  soften  the  surface,  and  in 
every  direction  the  bare  rock  is  seen,  strewn  over  with  innumerable 
blocks  and  boulders  of  all  sizes.  The  lack  of  trees  and  the  presence  of 
numerous  patches  of  snow  and  ice  in  the  valleys  with  a  northern  aspect, 
enhance   the   desolation  of   the   view.     The   winds   blowing  oflf  the 
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highlands  into  the  narrow  reaches  of  the  bay  were  always  strong  and  Hudson 
gusty,  sweeping  down  in  squalls  that  often  tore  the  surface  of  the  ^*"^^*^— ^<^^- 
water  into  miniature  waterspouts.     This,  together  with  the  amount  of 
floating  ice  in  the  bay,  caused  considerable  delay  and  occasional  danger 
in  the  na\rigation  of  the  yacht. 

"  Leaving  the  bay  with  a  strong  gale,  we  explored  the  coast  twenty-  Fisher  Bay. 
five  miles  eastward,  to  the  next  large  inlet  called  Fisher  Bay,  which 
lies  immediately  south  of  Prince  of  Wales  Island.  About  a  d(jzen 
families  of  Elskimos  were  found  camped  near  its  mouth,  where  they 
were  engaged  harpooning  white  porpoises  and  seals  for  their  winter 
supply  of  oil.  These  people  were  dressed  wholly  in  hairy  skin  clothing, 
without  any  shirts  or  other  garments  bought  from  the  shop  at  Fort 
Chimo,  where  they  send  picked  men,  with  dog-teams,  in  the  spring,  to 
trade  their  year's  hunt  for  tobacco,  powder  and  shot.  They  were  sup- 
plied with  guns,  and  some  had  rifles,  but  the  rest  of  their  outfits  were 
of  native  manufacture.  Every  man  had  a  kyack,  the  frame  of  which  was 
made  from  wood  hauled  several  hundred  miles  from  the  southward  for 
that  purpose.  Their  encampment  consisted  of  five  seal-skin  tents,  set  Eskimo. 
up  on  a  rocky  hill-side  covered  with  boulders.  Most  of  them  were  located 
on  an  ancient  bfeach,  made  up  of  rounded  boulders  from  four  to  eight 
inches  in  diameter,  directly  on  which  the  deer-skin  beddings  were 
spread,  making  a  somewhat  hard  and  lumpy  bed.  All  were  anxious  to 
trade,  but  had  nothing  to  exchange  except  a  few  seal-skins  and  some  oil, 
having  already  disposed  of  their  furs  at  Fort  Chimo.  As  we  could  not 
use  any  of  these  articles,  we  presented  each  individual  with  a  piece  of 
tobacco  for  allowing  us  to  take  their  photographs.  Tobacco  is  a  most 
highly  prized  article,  as  they  all  offered  to  exchange  any  and  all  their 
possessions,  including  clothing,  boats  or  hunting  implements  for  it,  and 
did  not  appear  to  greatly  want  anything  else  that  we  possessed.  It  is 
used  for  smoking,  chewing  and  snuffing  by  men,  women  and  children  ; 
mothers  pcissing  their  pipes  to  small  infants  carried  in  the  hoods  of 
their  coats,  and  it  was  amusing  to  see  the  youngsters  set  up  a  howl 
when  the  mothers  took  their  own  turn  at  the  pipe.  These  people,  like 
the  other  Eskimos  met  along  the  coast,  are  rather  above  than  under. the 
average  height  of  Europeans,  but  appear  much  shorter  owing  to  the 
clumsy,  hair-covered  clothing  worn  by  them. 

"  Having  examined  Fisher  Bay  and  found  a  good  sheltered  anchorage 
for  ships  behind  its  islands,  we  left  next  day  and  proceeding  south-east 
along  the  coast  entered  Wakeham  Bay,  ten  miles  farther  on,  and  Wakeham 
Bailed  up  it  twenty  miles,  to  its  head.  This  bay  varies  from  half  a 
mile  to  five  miles  in  width,  and  penetrates  into  the  same  high,  barren 
country.     Returning  the  next  day  to  near  its  mouth,  we  found  the 
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Hudson  entrance  blocked  with  ice  that  was  driving  into  the  bay  with  a  north- 

Strait— (7on<.    ^^^  wind,  then  blowing.     Finding  it  impossible  to  get  the  boat  through 
this  barrier,  we  anchored  in  a  small  bay  on  the  south  side  near  the 
outlet,  where  the  currents  kept  the  water  comparatively  free  from  ice. 
Detention  by   The  wind  continued  from  the  same  direction  for  several  days,  all  the  time 
'^®'  forcing  a  steady  stream  of  ice  into  the  bay,  so  that  by  the  third  day  it 

was  completely  full  and  we  were  forced  to  ground  the  yacht  at  high- 
water  in  order  to  escape  being  crushed  by  the  heavy  ice,  often  more 
than  twenty  feet  thick.  On  the  fourth  day,  the  wind  died  out  at  even- 
ing, and  taking  advantage  of  a  narrow  belt  of  partly  open  water  along 
shore,  we  towed  the  yacht  out  of  the  bay  into  a  small  cove  facing  the 
strait,  about  four  miles  away.  The  yacht  had  several  narrow  escapes 
from  crushing  between  large  Spans'  moving  about  with  the  strong  cur- 
rents and  eddies,  and  her  sides  were  badly  scarred  by  contact  with  the 
ice.  In  our  new  harbour,  we  were  again  forced  on  the  beach  and 
remained  ice-bound  for  three  days  longer,  until  a  steady  wind  from  the 
westward  opened  the  ice  along  the  coast  and  permitted  u&  to  sail, 
through  narrow  lanes  of  water,  twenty  miles  eastward,  to  Cape  Prince 
of  Wales.  Rounding  the  cape,  we  anchored  in  Stupart  Bay,  where 
the  house,  used  as  an  observation  station  in  1884-86,  was  found  in  a 
good  state  of  preservation,  but  quite  unfit  for  future  use  owing  to  its 
filthy  state,  the  natives  having  used  it  as  a  store-house  for  oil. 

Character  of  "  The  coast  from  Douglas  Harbour  to  the  vicinity  of  Cape  Prince 
of  Wales,  is  high  and  rocky  with  few  islands  and  with  deep  water 
close  in  shore,  so  that  there  is  little  danger  in  approarching  it  with  large 
"vessels,  while  excellent  shelter  and  anchorages  are  to  be  found  in  all 
three  of  the  large  bays  explored.  As  Cape  Prince  of  Wales  is 
approached,  the  land  becomes  lower  and  the  highest  hills  do  not  riso 
more  than  500  feet  above  sea-level.  The  water  at  the  same  time 
becomes  shoaler,  and  small  islands  render  the  approach  to  the 
coast  dangerous.  At  Stupart  Bay  we  had  our  last  experience  with 
floating  ice  on  the  2nd  of  August.  After  that  date  very  little  ice  was 
seen,  none  of  it  being  near  the  course  followed  by  the  yacht. 

Coast  south  of  *.*  From  Cape  Prince  of  Wales,  the  general  trend  of  the  coast  is  south 
for  upwards  of  twenty-five  miles ;  the  shores  are  comparatively  low  and 
the  country  behind  seldom  reaches  an  elevation  of  500  feet.  The  coast 
is  indented  with  a  number  of  shallow  irregular  bays,  the  two  largest 
being  called  Whitley  and  Joy  bays.  Both  are  dotted  with  islands  at 
low-tide,  and  are  largely  obstructed  by  reefs  and  bouldery  shoals;  while 
a  wide  margin  of  boulder-strewn,  muddy  flats,  extends  outwards  from 
high-water  mark.  This  is  a  dangerous  coast  for  vessels,  owing  to  the 
hidden  obstructions  and  the  strong  currents  caused  by  the  tides,  which 
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have  a  rise  and  fall  of  more  than  30  feet.  The  general  direction  of  the  Hudson 
coASt  next  changes  to  nearly  east ;  and  with  a  rise  in  the  coast  and  ^^^^^t— Cbn^, 
country  in  rear,  the  water  again  becomes  deep.  These  conditions  con- 
tinue for  fifty  miles,  to  Diana  Bay  ;  the  intervening  shore-line  being 
indented  by  many  bays,  none  of  which  afford  shelter  from  a  north  or 
north-ea^t  wind.  Diana  Bay  is  about  fifteen  miles  wide,  but  appears 
from  seaward  to  be  two  bays,  owing  to  the  large  island  lying  in  its 
u.outh.  It  is  nearly  twenty  miles  long  and  towards  its  extremity  the 
water  is  shallow  \vith  a  number  of  rocky  islands  and  shoals.  The 
general  level  of  the  country  falls  from  over  1000  feet  to  less  than  200 
feet  on  the  east  side  of  the  bay,  where  a  flat  point  from  five  to  ten  miles 
wide  only  separates  it  from  the  entrance  to  Ungava  Bay. 

'*  We  finished  the  exploration  of  Diana  Bay  and  arrived  at  Cape 
Hope's  Advance,  or  Piince  Henry  Foreland,  on  August  10th.  From 
here  the  trend  of  the  coast  is  southward,  forming  the  west  shore  of 
Ungava  Bay.  A  wide  fringe  of  rocky  islands  extends  along  the  shore  for 
thirty  miles  from  the  cape ;  the  water  between  them  being  so  shallow  that 
they  are  practically  joined  to  the  mainland  and  to  one  another  when 
the  tide  is  low.  Outside  the  islands  the  water  continues  shallow  for  a 
considerable  distance,  and  the  bottom  is  lumpy,  rendering  approach 
dangerous.  The  coast  is  low  and  is  broken  into  numerous  wide,  shal-  CJoast  south  of 
low  bays,  that  at  low-water  show  great  expanses  of  boulder-strewn  ^^i^^  * 
flats.  The  country  behind  is  nearly  flat,  being  broken  only  by  a  few 
rocky  ridges  none  of  which  are  over  300  feet  high. 

**  For  the  next  forty-five  miles,  to  the  mouth  of  Payne  River,  similar 
conditions  prevail,  except  that  the  islands  are  fewer  and  there  is  conse- 
quently less  shelter  for  small  craft.  We  encountered  considerable 
difficulty  and  some  danger  in  coasting  along  this  shore,  owing  to  the 
great  rise  and  fall  of  the  tides  and  the  strong  currents  caused  by  this. 
As  an  example,  it  may  be  stated  that  one  night  we  anchored  in  42 
feet  of  water  between  some  small  islands,  and  after  an  exciting  time, 
caused  by  the  yacht  swaying  and  jerking  at  her  anchor  chain,  we 
grounded  for  a  short  time  on  a  mass  of  boulders  in  a  tidal  current 
running  six  or  seven  miles  an  hour.  On  another  occasion,  we  were  forced 
by  stress  of  weather  into  a  small  rocky  cove  at  the  head  of  a  wide 
bay,  where  we  beached  the  yacht  near  high-water  mark  and  remained 
for  two  days.  The  appearance  of  the  bay  at  low  tide  was  astonishing, 
the  water  retreated  about  three  miles,  leaving  an  uneven  bottom  of 
mud  and  reefs  covered  with  innumerable  boulders,  some  of  which  were 
the  size  of  a  small  house.  At  high-tide  the  bay  became  a  mass  of 
foaming  breakers. 
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"  The  mouth  of  the  Payne  River  is  situated  exactly  on  the  60th 
parallel  of  north  latitude.  The  bay  into  which  it  empties  is  about  twel  ve 
miles,  proper,  wide  and  is  full  of  shoals  and  islands.  The  mouth  of  the 
river  is  about  twelve  miles  up  tl^e  bay,  where  it  is  over  tvro 
miles  wide.  From  its  mouth  it  gradually  narrows,  so  that  it  is  only  a. 
mile  across  eighteen  miles  up,  where  a  reef,  connecting  a  small 
island  with  both  shores,  causes  a  heavy  shallow  rapid  up  and 
down  stream  with  the  rise  or  fall  of  the  tide,  and  we  had  a  critical 
experience  in  passing  with  the  yacht.  Above  the  rapivl  the  river  is 
deep  and  navigable  for  about  twelve  miles  to  where  it  is  blocked  by  a 
ridge  of  boulders  stretching  obliquely  from  shore  to  shore.  At  low- 
tide  there  is  a  fall  of  eight  feet  at  this  place,  the  water  passing  down 
by  a  number  of  small  channels  l^etween  the  boulders.  The  volume  of 
fresh  water  discharged  was  estimated  to  Le  about  equal  to  that  of  the 
Gatineau  River  at  Ottawa.  The  Eskimos  met  with  on  the  river, 
informed  us  that  it  divides  into  three  branches  a  few  miles  further  up 
and  that  one  of  the  branches  flows  out  of  Payne  Lake  some  miles  to 
the  westward  of  the  upper  rapid.  There  are  no  direct  falls  on  the 
river  as  far  as  the  lake,  but  the  current  is  often  vei-y  swift,  wiih  a 
number  of  rapids.  This  is  the  only  important  river  flowing  in  along 
the  coast  between  Douglas  Harbour  and  its  mouth.  The  numerous  other 
streams  seen  entering  into  the  heads  of  the  several  bays  were  all  small, 
and  none  of  them  could  be  more  than  thirty  miles  in  length.  This 
would  lead  to  the  conclusion  that  the  land  along  the  coast  is  higher 
than  the  interior,  and  that  the  main  drainage  is  away  from  the 
northern  coast  toward  the  southern  interior,  and  thence  east  and 
west  into  Ungava  and  Mosquito  bays.  This  inference  is  borne  out  by 
the  statements  of  the  natives,  who  report  that  the  country  to  the  west 
and  south  of  Payne  River  is  a  comparatively  low  plain,  where  the  barren- 
ground  caribou  feed  during  the  summer. 

"  The  Eskimos  were  on  their  way  to  the  caribou  grounds  in  order  to 
procure  skins  for  their  winter  clothing  and  bedding.  They  stated  that 
in  September,  the  caribou  would  be  found  crossing  the  river  in  great 
bands  on  their  way  southward,  and  that,  as  usual,  they  would  kill  all 
they  required  by  spearing  the  animals  in  the  water  from  the  kyacks. 
A  quantity  of  large  trout  were  seen  at  the  upper  rapid  but  they  would 
not  take  either  bait  or  the  fly.  Some  were  obtained  from  the  Eskimos 
near  the  mouth  of  the  river,  where  they  weie  caught  in  nets,  and  they 
proved  to  be  the  same  as  those  taken  at  Fort  Chimo,  being  not  the  ordin- 
ary southern  sea-trout,  but  a  larger  arctic  species,  or  Hearne's  salmon, 
which  is  found  abundantly  in  all  the  northern  rivers.  The  natives 
informed  me   that  both   trout  and    the  Atlantic  salmon  were    usually 
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plentiful  in  Payne   River,  but  none  of  the   hitter  were  caught  in  the  Hudson 
nets  while  we  were  on  the  river.  '  trait— con^ 

"  It   may  be  mentioned   that  the  salmon  fishery  in  the    rivers  of  Failure  of  the 
Ungava  Bay  was  almost  a  total  failure  in   1897,  the  catch  at  the  dif-  '^^  "^*^"    *  ^^^ 
ferent  Hudson's  Bay  posts  being  less  than  a  quarter  of  the  average 
catcli.     Ice  in  Ungava  Bay  and  clear  calm  weather  during  the  time 
the  fish  were  passing  into  the  rivers  were  the  only  reasons  given  for 
this  failure. 

"We  left  the  mouth  of  Payne  River  on  August  19th  and  continued  H()i)e.s 
southward  along  the  coast.  The  danger  of  shoal  water  over  nn  uneven  '  *  ^^"*^^  *^* 
b)ttom,  gradually  forced  us  away  from  the  mainland,  so  that  for  forty 
miles  we  could  not  get  within  four  miles  of  the  shore  and  only  landed 
on  the  outer  islands.  For  this  reason  we  could  not  explore  Hope's 
Advance  Bay,  which  is  shown  on  the  maps  as  a  great  inlet  free  from 
islands,  extending  westward  more  than  sixty  miles,  with  a  breadth 
varying  from  ten  to  twenty  miles.  Looking  for  some  such  conditions, 
we  passed  the  bay  without  knowing  it,  as  its  entrance  is  blocked  with 
large  islands  and  none  of  the  channels  between  them  are  more  than 
three  or  four  miles  wide.  From  information  obtained  from  the  natives, 
Hope's  Advance  would  appear  to  be  about  ten  miles  wide  and  not  more 
than  thirty  mili'S  long,  while  the  water  at  its  mouth  is  so  shallow  that 
no  large  vessel  could  enter  it  without  great  danger,  especially  as  the 
tide  sets  in  and  out  through  the  shallow  channels  at  an  astonishing  rate. 

"  About  fifty  miles  south  of  Payne  River  and  to  the  southward  of 
Hope's  Advance,  the  land  becomes  higher  and  is  thrown  into  sharp 
ridges  with  steep  slopes  to  the  westward.  Innumerable  islands  of  all 
sizes  so  mask  the  shore  for  twenty  miles  from  Hope's  Advance,  to  the 
mouth  of  Leaf  River,  that  it  is  impossible  to  distinguish  the  mainland. 
According  to  the  statements  of  the  captain  of  the  Hudson's  Bay 
Company's  yawl,  who  makes  an  annual  trip  to  Leaf  River  for  the  Leaf  River, 
porpoise  fishery,  the  river  is  reached  through  a  narrow  channel  be- 
tween steep  rocky  cliffs,  connecting  the  head  of  a  long  bay  with  Leaf 
Lake.  The  lake  is  a  large  body  of  salt  water,  some  ten  miles  wide,  that 
stretches  from  twenty  to  thirty  miles  both  south-east  and  north-west 
from  the  entrance.  The  river  flows  into  the  lake  almost  directly  op- 
posite the  outlet  and  is  about  equal  in  volume  to  Payne  River.  From 
the  entrance  to  Leaf  Lake  to  the  mouth  of  the  Koksoak  River,  a 
distance  of  about  fifty  miles,  only  a  few  islands  occur  along  a  more 
regular  shore,  that  rises  slowly  inland  to  a  general  elevation  of  be- 
tween 200  and  300  feet.  The  navigation  along  this  coast  is  not  diffi- 
cult, as  the  water  deepens  gradually  to  six  or  eight  fathoms  within  a 
mile  of  the  beach  ;  the  only  drawback  is  the  absence  of  any  convenient 
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harbour  for  small  craft.  We  reached  the  mouth  of  the  Koksoak  on 
the  morning  of  August  24th,  and  ascended  it  thirty  miles  to  Fort 
ChiuiO  on  the  rising  tide  in  the  evening.  The  Hudson's  Bay  CJompany's 
steamship  Eink  was  found  anchored  opposite  the  fort,  having  arrived 
from  Churchill  on  the  20th,  the  earliest  arrival  on  record. 

**  We  remained  at  Fort  Chimo,  making  a  few  necessary  repairs  to  the 
yacht,  until  the  27th,  when  we  left  to  continue  the  exploration  as  far 
as  George  River,  in  the  south-east  corner  of  Un^ava  Bay,  about  100 
miles  east  of  the  mouth  of  the  Koksoak.  Before  leaving,  arrange- 
ments were  made  with  Captain  Gray,  of  the  Erik,  on  our  return,  to 
transport  the  yacht  and  equipment  to  Nachvak,  in  order  that  it  might 
be  available  for  future  use.  Our  course  was  due  east  from  the  mouth 
of  the  Koksoak  for  about  twenty  miles,  past  the  mouth  of  False  River, 
a  long,  shallow  bay  that  has  been  taken  for  the  entrance  to  the  Kok- 
soak by  several  vessels.  We  then  turned  south  along  the  western  side 
of  a  mass  of  shoals  and  rocky  islands  that  extend  nearly  twenty  miles 
Whale  River,  outward  from  the  mouth  of  Whale  River,  and  ascended  that  river  about 
eight  miles  to  the  small  Hudson's  Bay  post  situated  there.  The  river, 
as  far  as  the  post,  is  about  a  mile  wide,  but  it  soon  becomes 
much  smaller,  and  beyond  tide-water  it  is  only  a  medium-sized  stream, 
not  comparable  in  length  or  volume  with  the  Koksoak  or  George 
rivers. 

Character  of  "  We  left  Whale  River  by  its  eastern  channel,  which  is  only  navig- 
Whale  and  a^^©  *t  high-tide,  and  continued  along  the  coast  in  a  north-east  direc- 
George  rivers,  ^j^j^  sixty  miles,  to  the  mouth  of  George  River.  Three  large  bays  were 
passed  on  the  way,  each  having  a  small  river  flowing  in  at  its  head. 
Along  this  portion  of  the  coast,  low  rocky  hills  extend  inland  from 
high-water  mark,  and  soon  rise  into  the  irregular  uplands  that  are 
nearly  1000  feet  above  sea-level.  Between  high-  and  low- water  marks 
there  is  usually  a  wide  interval  of  mud,  covered  with  boulders,  and  the 
large  bays  are  practically  dry  at  low  water.  Except  in  the  vicinity  of 
George  River,  few  islands  are  found,  and  consequently  there  are  no 
harbours  where  shelter  can  be  obtained  without- grounding  the  boat. 

George  River.  "The  George  River  is  nearly  eight  miles  wide  at  its  mouth,  but  it 
soon  narrows  to  about  three  miles,  and  twelve  miles  up  it  is  about  a 
mile  and  a  half  wide.  From  here  to  the  Hudson's  Bay  post,  some 
twelve  miles  further,  it  varies  from  one  to  two  miles  in  width.  Ac- 
cording to  information  obtained  at  the  post,  a  short  distance  above,  it 
narrows  to  less  than  a  mile,  becomes  swift  and  shallow  and  is  broken 
by  a  rapid  at  the  head  of  tide  some  ten  miles  above  the  post.  Above 
tide-water  the  stream  is  less  than  half  a  mile  wide  and  is  very  shallow, 
with   a  constant  swift  current  for  a  long  distance  to  a  large  lake, 


Digitized  by 


Google 


omtm,]  8UMMABY   REPORT.  91    A 

which  it  passes  through.     Its  head- waters  are  in  a  number  of  large  Hudson 
lakes  situated  to  the  north  of  Michikamau  and  the  Hamilton  River,  "" 

in  the  centre  of  Labrador. 

"  Having  finished  the  exploration  to  George  River,  we  returned  to 
Fort  Chimo,  reaching  there  on  the  4th  of  September.  We  immediately 
stripped  the  yacht  for  shipment  on  the  JEriky  which  sailed  on  the  8th. 
We  then  awaited  the  arrival  of  the  Diana,  on  the  16th,  and  left  Fort 
Chimo  on  the  18th.  After  a  pleasant  and  uneventful  trip  we  were  Return  jour- 
landed  at  St.  John's,  Newfoundland,  on  the  25th.  Taking  advantage  of  ^^^' 
a  freight  steamer  calling  at  Halifax  we  left  St.  John's  on  the  27th, 
landed  at  Halifax  on  the  30th  and  reached  Ottawa  on  October  the  2nd. 

"  Among  the  results  of  the  expedition  may  be  mentioned  the  explor- 
ation and  survey  of  650  miles  of  coast,  most  of  which  was  practically 
unknown,  while  the  remainder  had  been  only  roughly  charted  by 
passing  ships.  The  rocks  along  the  coast  were  examined  in  many 
places,  and,  although  work  in  detail  could  not  be  undertaken,  sufficient  Geological 
information  was  obtained  to  show  that  only  the  older  formations  are 
present,  and  it  is  thought  that  a  study  of  the  large  collection  of  rock 
specimens  brought  home  will  show  that  the  only  formations  represented  in 
this  portion  of  Labrador  are  the  Laurentian  and  the  so-called  Cambrian, 
the  former  consisting  chiefly  of  various  granites  and  granite-gneisses, 
the  latter  of  a  more  or  less  altered  series  of  bedded  schists  and  gneisses 
associated  with  basic  eruptive  rocks.  These  schistose  rocks  are  often 
penetrated  by  numerous  quartz  veins,  and  their  proximity  to  large 
mas^^es  of  igneous  rock  are  conditions  favourable  for  the  occurrence  of 
gold.  Specimens  from  a  number  of  promising  looking  veins  were 
brought  home  and  are  now  awaiting  examination.  Along  with  the 
schists  are  large  beds  of  impure  iron  ore  which  appear  to  correspond  to 
the  enormous  deposits  of  bedded  iron  ore  already  found  In  the  less 
altered  Cambrian  rocks  of  the  Koksoak  and  Hamilton  rivers.  The 
schists  and  gneisses  are  usually  highly  gametiferous  and  in  many  locali- 
ties dark-red  garnet  crystals  upwards  of  an  inch  in  diameter  were 
observed.  About  three-fourths  of  the  coast  explored  appeared  to  be 
occupied  by  the  granite  and  granite-gneisses,  the  remainder  being 
schists  and  their  associated  basic  eruptive  rocks. 

"  The  glacial  phenomena  observed  point  to  a  total  covering  of  the  Glacial  pheno- 
country  by  an  ice-cap  that  flowed  outwards  to  the  sea,  most  of  the  ™®°^' 
glacial  stride  having  a  direction  transverse  to  the  general  trend  of  the 
coast  where  they  occur.     The  land  along  the  coast  has  risen  about  400 
feet  since  the  time  of  giaciation,  that  being  the  elevation  above  the 
present  sea-level  of  the  highest  terraces  and  beaches  fronting  seaward. 
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Hudson  The  upward  movement  of  the  coast  in  modern  times  has  been  very 

Strait—Cwi/.    ij^^jg^  jf  Q^^y^  Q^  j^Q  evidence  of  such  motion  was  noted. 

Collection  of         *' A  large  and  nearly  complete  collection  of  lichens,  mosses  and  flower- 
p  ants.  ij^g  plants  was  made  by  Mr.  Young,  and  although  little  new  material 

was  secured,  the  range  of  many  species  was  extended.  During  delays 
caused  by  ice  and  wind,  dredging  operations  were  carried  on  to  a 
depth  of  twenty  fathoms,  and  an  interesting  collection  of  arctic  sea 
life  was  obtained  and  brought  home  for  determination. 

"  The  usual  meteorological  observations  were  taken  three  times  daily, 
together  with  the  surface  temperature  of  the  sea,  and  notes  were  also 
made  on  the  condition  and  nature  of  the  ice-pack  while  it  lasted. 
Photographs  were  taken  of  all  interesting  objects,  giving  a  good  idea 
of  the  general  scenery  and  of  the  rocks,  and  also  affording  a  pictorial 
census  of  the  Eskimo  living  on  the  coast  from  Douglas  Harbour  to 
Fort  Chimo,  together  with  their  houses,  boats  and  other  effects." 

NEW   BRUNSWICK. 

Work  bv  Prof.  Professor  L.  W.  Bailey,  having  completed  the  geological  examina- 
.  ^*^y*tionof  south-western  Nova  Scotia  in  1896,  so  far  as  to  admit  the 
writing  of  a  general  report  on  the  area  (now  in  the  press),  was  last 
summer  )*equested  to  undertake  a  general  re-examination  arid  review 
of  the  minerals  of  economic  value  in  the  province  of  New  Brunswick. 
His  completed  report  on  this  subject  will  undoubtedly  form  a  useful 
handbook  of  the  mineral  resoui'ces  of  the  province,  in  regard  to  which 
frequent  inquiries  are  received.  Professor  Bailey's  account  of  the  work 
accomplished  with  preliminary  notes  on  certain  minerals,  is  as 
follows : — 

Plan  of  "  III  accordance  with  your  letter  of  instructions,  dated  the  26th  of 

operations.  May,  1897,  the  purpose  of  my  investigations  in  New  Brunswick  was 
to  obtain  the  most  recent  and  trustworthy  information  respecting 
mineral  developments  of  economic  value  throughout  the  province,  with 
the  object  of  compiling  a  general  account  of  such  resources  for  the 
public  information. 

"  With  a  view  to  the  above  result,  examination  having  first  been 
made  of  the  data  in  the  possession  of  the  Mining  Branch  of  the  De- 
partment of  Crown  Lands  in  Frederic  ton,  and  correspondence  sought 
with  parties  interested  in  mineral  development,  personal  visits  were 
made  to  all  localities  throughout  the  province  which  seemed  to  afford 
any  promise  of  useful  information.  These  localities  include  the  New- 
castle  coal-field;    the    granite   quarries   of     Hampstead,    Weldford, 


Digitized  by 


Google 


SUMMARY    REPORT.  93    A 

Bocabec  and  St.  George  ;  the  freestone  and  grindstone  quarries  of  New  Bmns- 
Hopewell  (Albert  county),  Newcastle  (Northumberland  county)^  ^^^  "" 
Stonehaven  and  New  Bandon  (Gloucester  county) ;  the  gypsum  de- 
posits of  Hillsborough  (Albert  county)  and  Tobique  River  (Victoria 
county);  the  bituminous  shale  and  albertite  deposits  of  Albert  and 
Westmoreland  counties ;  the  manganese  deposits  of  Tattagouche  River 
(Gloucester  county),  Markhamville  and  Jordan  Mountain  (King's 
county),  and  Shepody  Mountain  and  Dawson  Settlement  (Albert 
county) ;  the  iron  ores  of  Jacksontown  (Carleton  county)  and  Lepreau 
(Charlotte  county) ;  the  nickeliferous  pyrrhotites  of  St.  Stephen  and 
La  Tete  (Charlotte  county);  the  copper-bearing  rocks  of  Grand 
Maiian,  Adams  Island,  Simpson's  Island,  Magaguadavic  River,  Beaver 
Harbour  and  La  Tete  (Charlotte  county),  and  those  of  Alma,  Point 
Wolf,  etc.,  (Albert  county) ;  the  antimony  deposits  of  Prince  William 
(York  county),  and  the  limestones  and  graphites  of  St.  John. 

"  A  canoe  exploration,  of  a  fortnight's  duration,  was  made  of  the  Serpentine 
Serpentine  River,  a  branch  of  the  Tobique  River,  where  discoveries  of  ^^®^- 
gold  had  been  reported. 

*'  Information  was  also  sought  and  obtained  as  to  a  variety  of  sub- 
stances which,  though  not  of  the  nature  of  ore  or  rock-deposits,  as 
ordinarily  understood,  possess  a  commercial  importance.  These  include 
brines  and  other  mineral  waters,  petroleum,  peat,  infusorial  earth  and 
other  siliceous  deposits,  clays  and  sands. 

"  In  the  majority  of  instances  the  substances  and  localities  above  Minerals  now 
enumerated  have  been  long  known,  and  little  that  is  new  is  to  be  ^orkeZ 
gathered  concerning  them.  The  difficulty  of  so  doing  is  further 
enhanced  by  the  fact  that  while  in  but  few  instances  the  several 
deposits  have  been  sufficiently  exploited  to  enable  one  to  form  any  just 
conception  of  their  extent  and  value,  even  those  which  have  been  more 
fully  opened  and  which,  like  the  Albert  Mines  and  manganese  beds  of 
Markhamville,  gave  for  a  time  remunerative  returns,  have  apparently 
become  exhausted,  and  having  been  abandoned,  affi>rd  now  no  oppor- 
tunities for  farther  study.  To  so  great  a  degree,  indeed,  does  this 
condition  of  things  prevail  that,  excepting  the  operations  in  building 
and  ornamental  stones,  in  coal  and  gypsum,  one  locality  only  (that  of 
Dawson  settlement,  in  Albert  county)  can  be  named  where  anything 
like  systematic  mineral  development  is  now  in  progress. 

"  That  the  above  statement  should  be,  in  view  of  the  great  variety  Causee  deter- 
of  useful  minerals  represented  and  the  geological  conditions,  equally  ""^P^  ^,  , 
varied,  under  which  they  are  found,  is  not  a  little  remarkable,  and  velopment. 
can  only  be  accounted  for  on   the  supposition  that  the  agencies  con- 
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NewBruns-  trolling  such  conditions  have  failed  to  produce  here  their  usual 
results, — results,  too,  which  find  abundant  illustration  in  the  neigh- 
bouring provinces  of  Quebec  and  Nova  Scotia, — or  that  our  knowledge 
upon  the  subject  is  still  very  incomplete.  That  the  latter  belief  is  the 
more  probable  (and  that  with  no  discredit  to  the  officers  of  the  Greo- 
logical  Survey)  will  be  readily  understood,  when  it  is  remembered  that 
a  large  part  of  the  province,  and  nearly  the  whole  of  the  portion  likely 
to  be  most  productive  of  useful  minerals,  is  still  covered  with  unbroken 
forest,  while  it  has  not  been  the  work  of  the  geological  surveyors 
to  undertake  S3rstematic  prospecting.  Until  this  i»  done,  it  is  im- 
possible to  form  any  just  conception  of  what  the  mineral  resources  of 
the  province  really  are,  and  plans  are  now  under  consideration  by  the 
provincial  government,  by  which  it  is  hoped  that  such  knowledge  may 
be  obtained. 

Influence  of         "  It  is   also  important  to  observe,   in  this  connection,  that  recently 

and  methodsT  hatroduced  processes  of  manufacture  or  the  application  of  products  in 

new  directions,  may  at  any  time  give   value  to  substances  previously 

considered  as  worthless,  or  nearly  so.     The  following  examples,  based 

on  recent  information,  afford  good  illustrations  of  this : — 

Iron.  "  Iron, — The  haematite  deposits  of  Carleton  county  have  been  long 

known  and  were  at  one  time  the  basis  of  somewhat  extensive  operations, 
the  manganiferous  ore  proving  to  be  especially  well  adapted  for  the 
manufacture  of  steel,  thus  anticipating  the  subsequent  employment  of 
spiegeleisen  for  a  like  purpose.  It  carried,  however,  also  a  consider- 
able proportion  of  phosphorus,  and  this,  together  with  the  increasing 
scarcity  of  fuel,  was  the  main  cause  of  its  abandonment.  By  the  in- 
troduction of  improved  methods  of  working  (especially  the  basic 
process  of  Thomas  and  Gilchrist),  the  presence  of  phosphorus  is  now 
of  far  less  importance,  and  ores  previously  regarded  as  worthless  on  ac- 
count of  its  presence,  are  becoming  available.  It  is  doubtful  whether, 
under  existing  circumstances,  the  Woodstock  ores  could  be  worked 
with  profit,  but,  the  above  facts  being  taken  into  consideration,  they 
at  least  deserve  to  be  ranked  among  possible  reserves. 

Manganese.  "  Manganese, — The  ores  of  this  metal  are  another  admirable  illustra- 

tion of  the  increased  value  given  to  comparatively  useless  materials  as 
the  result  of  new  methods  and  directions  of  application.  While  the 
deposits  of  manganese  formerly  mined  somewhat  extensively  at  Mark- 
ham  ville,  and  which  from  their  purity  and  large  oxygen-content  were 
so  highly  esteemed  for  chemical  purposes,  have  apparently  become 
exhausted,  a  low-grade  ore,  in  the  form  of  wad  or  bog-manganese, 
which  a  few  years  ago  would  have  been  regarded  as  worthless,  or  nearly 
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SO,  and  which  is  still  worthless  for  the  uses  referred  to,  now  promises  New  Bruns- 
to  become  the  basis  of  a  comparatively  new  and  important  industry,  "" 
viz.,  the  manufacture  of  ferro-manganese,  an  alloy  largely  employed,  if 
not  essentia],  in  the  economic  manufacture  of  steel.  The  deposits 
which  it  is  proposed  to  employ  in  this  way  are  situated  in  Dawson 
settlement,  in  Albert  county,  where  they  cover  an  area  of  about 
seventeen  acres,  with  a  thickness  varying  from  a  few  inches  to  thirty- 
five  feet.  The  material  is  a  fine,  jet-black  powder,  quite  free  from 
pebbles  or  other  foreign  matter,  and  carrying  about  45  per  cent  of 
manganese,  with  a  little  iron  and  silica,  and  only  a  trace  of  phosphorus. 
The  average  value  of  the  ore  is  about  $13  or  $14  per  ton  (while  that 
of  Mark  ham  ville  ranged,  in  its  higher  grades,  from  $70  to  $80  per  ton), 
but  would  not  possess  even  this  value  except  through  the  operation  of 
a  special  process  whereby  the  incoherent  powder  is  cemented  and  com- 
pressed into  solid  briquettes,  capable  of  ready  transportation  and  of 
direct  addition  to  the  iron  of  the  Bessemer  furnace.  A  large  plant 
has  been  erected  for  the  production  of  these  briquettes,  which  are 
loaded  directly  on  a  short  branch  railway  connecting  with  ther  Harvey 
and  Salisbury  Railway,  by  which  and  by  the  Intercolonial  Railway, 
they  are  to  be  forwarded  to  Bridgeville,  N.S.,  to  be  there  used  in  con- 
nection with  the  plant  of  the  Pictou  Charcoal  Iron  CJompany,  both 
plants  being  now  the  under  control  of  the  Mineral  Products  Company  of 
New  Brunswick.  The  cost  of  the  plant  at  Dawson  settlement,  in- 
cluding the  branch  railway  of  about  one  mile  and  a  half,  is  said  to 
have  been  about  $30,000. 

*^  Pyrites  and  PyrrhotUe, — Depositsof  these  minerals,  usually  regarded  Iron-pyritee. 
as  of  but  little  value,  have  for  some  years  been  known  to  occur  in  the 
vicinity  of  St.  Stephen  in  Charlotte  county,  and  at  times  have  aroused 
considerable  interest  on  account  of  the  fact  of  their  yielding  nickel,  in 
this  as  well  as  in  other  respects  bearing  a  somewhat  close  resemblance 
to  the  deposits  of  these  minerals  found  at  Sudbury,  in  Ontario.  It  is 
not  yet  known  that  the  percentage  of  nickel  in  the  St.  Stephen  deposits 
will  in  any  part  average  as  high  as  those  of  the  locality  last-named,  or 
even  sufficiently  high  to  admit  of  profitable  extraction  (a  point  which 
is  now  under  examination).  Apart  from  this  question,  however,  one 
cannot  pass  over  the  extensive  tract  occupied  by  the  pyrrhotite  and 
pyrite  deposits,  of  which  the  thickness  is  still  unknown,  without  being 
impressed  with  the  possibility  of  their  useful  application  in  other 
directions,  and  especially  for  the  production  of  sulphuric  acid,  in  con- 
nection with  the  wood-pulp  industry  now  being  so  rapidly  developed 
in  New  Brunswick. 
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New  Bnms-  "  Gypsum, — This  comparatively  cheap  and  abundant  material  affords 

wick— Co>t<  gi^-jj  another  illustration  of  varied  adaptability  and  a  possible  largely 
Gypsum.  increased  production  resulting  therefrom.  While  still  extensively 
quarried  both  for  use  in  the  raw  state  as  Mand-plaster '  and,  after 
calcination,  as  plaster  of  Paris,  it  is  said  that  new  processes  are  being 
introduced  whereby  ground  plaster  may  become,  on  a  more  extensive 
scale  than  formerly,  the  basis  of  the  manufacture  of  artificial  stone. 
(iold.  "  With  further  reference  to  this  subject  of  possible  future  develop- 

ments of  mineral  resources,  the  facts  relating  to  the  occurrence  of  gold 
in  New  Brunswick  deserve  some  attention.  For  many  years  finds  of 
this  metal  have  been  reported,  and  there  seems  to  be  no  good  reasons 
to  doubt  that  some  at  least  of  these  are  authentic.  Indeed,  so  im- 
pressed have  some  parties  been  with  the  belief  that  certain  tracts, 
especially  those  bordering  upon  the  Serpentine  River,  in  Victori^v 
county,  are  auriferous,  that  they  have  incurred  the  expense  of  trans- 
porting and  erecting  a  small  stamp-mill  into  that  remote  and  compar- 
atively inacessible  locality.  My  visit  to  the  region,  made  by  your 
desire,  tended  strongly  to  confirm  the  justice  of  this  belief.  It  is  true 
that  I  was  unable  to  find  any  free  gold,  but  the  character  of  the  rocks, 
consisting  of  glossy  slates  and  schists,  together  with  the  nature  of  the 
quartz  veins  by  which  these  were  found  to  be  abundantly  intersected, 
and,  finally,  the  evidences  of  mineralization  afforded  by  an  abundance 
of  pyrite  and  mispickel,  were  all  features  favourable  to  a  belief  in  its 
occurrence.  Should  that  belief,  for  the  testing  of  which  appropriate 
samples  were  selected,  be  confirmed,  it  will  be  important  to  notice  that' 
the  same  belt  of  rocks,  with  evidently  the  same  characters,  has  a  wide 
distribution  in  northern  New  Brunswick,  as  also  that  it  is  the  tract 
in  which  the  larger  part  of  the  reported  discoveries  of  gold  have  been 
made.  At  present  the  greater  portion  of  it  is  densely  forest-clad,  and 
thus  removed  from  ordinary  observation. 
Coal.  "  The  question  of  coal  supply  in  New   Brunswick   is  also  one  in 

regard  to  which  the  interest  lies  quite  as  much  in  the  possibilities  of 
the  future  as  in  the  present  development.  As  to  the  latter,  the  mines 
at  Grand  Lake,  Queen's  county,  continue  to  be  the  only  producers, 
and  here  little  or  no  change  is  to  be  noted  either  in  the  extent  of  the 
output  or  in  the  conditions  of  occurrence.  The  facts  and  conclusions 
as  to  the  Newcastle  coal-field  fully  given  in  the  Report  of  Progress  for 
1872,  remain  unaltered,  and  no  observations  have  been  made  which 
tend  to  indicate  that  other  and  larger  seams  occur  here  than  tliose 
which  have  been  so  long  worked  near  the  surface. 

"  It  also  remains  true  of  the  New  Brunswick  coal-field  as  a  whole 
that,  with  large  area  and  nearly  horizontal  beds,  it  has  probably  but 
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little  thickness,  and  therefore  affords  but  little  prospect  of  containing  New  Bruna- 
manj  or  large  deposits  of  coal.      But  this  conclusion,  however  prooable,  ^'^^--^^*' 
is  by  no  means  beyond  question,  more  especially  as  r^ards  that  portion 
of  the  field  lying  between  Grand  Lake  and  the  shore  of  Northumber. 
land  Strait.      It  is  definitely  known  that  the  Carboniferous  rocks  of 
the  province    rest  upon  a  floor  of  older  rocks,  which  has  been  both 
extensively  folded  and  eroded  prior  to  the  deposition  of  the  coal-bearing 
strata.      Thus  the   latter    must    undoubtedly   be    at    many   points 
thicker  than  at  others,  with  of  course  the  possibility  of  carrying  pro- 
portionate quantities  of  coal.     This  question  can  only  be  finally  settled  Boring 
by  means  of  systematic  borings  throughout  a  considerable  area ;   and  proSoa^ 
one  cannot   help    thinking  that  if,  instead   of  using  the  diamond- 
drill,  owned  by  the  provincial  government,  within  a  few  rods  of  a 
prominent  ridge  of  Pre-Carboniferous  rocks,  as  was  done  during  the 
past  summer,  without  result,  in  the  vicinity  of  Moncton,  this  had 
been  employed  in  the  direction  above  indicated,  the  results,  even  if 
negative,  would  have  been  far  more  conclusive  and  satisfactory. 

"  Of  other  mineral  products,  it  is  only  necessary  to  say  in  this  brief  Building 
summary  that  the  operations  in  building  and  ornamental  stones  con-  ^  ^^' 
tinue  to  be  fairly  active,  although,  as  in  the  case  of  the  lime  industry 
at  St.  John,  the  output  would  be  many  times  increased  were  it  not 
for  the  depressing  influence  of  adverse  tariffs.  While  the  granite 
industry  still  continues  at  St.  Greorge,  and  smaller  quarries  of  so-called 
'Uack  granite '  have  been  opened  at  several  points,  the  operations  in 
freestone  and  grindstones,  formerly  so  extensively  carried  on  at  the 
head  of  the  Bay  of  Fundy,  have  there  almost  ceased,  the  principal 
eentres  of  this  work  at  present  being  the  vicinity  of  Newcastle,  North- 
umberland county,  and  the  shores  of  Bay  Chaleur. 

"Veins  of    pyrolusite    (manganese    oxide)  were  observed  in   the  other  metallic 
vicinity  of  Tattagouche  Falls,  in  Gloucester   coimty,  at  points  not  ™*^®"'^*'- 
previously  reported,  affording  some  ground  for  the  belief  that  much 
larger  deposits  of  this  mineral  may  yet  be  found  in  that  vicinity. 

"  Veins  of  magnetic  iron  ore,  from  a  fourth  of  an  inch  to  eight  peat  bog?. 
inches  in  thickness,  were  observed  in  the  vicinity  of  Lepreau  River, 
St.  John  county,  and  small  veins  of  galena  and  copper-pyrites  at  several 
points  along  the  coasts  of  St.  John  and  Charlotte  counties,  but  none 
large  enough  to  give  much  promise  of  successful  working. 

'*  The  subject  of  peat  bogs  and  their  applications  is  one  of  consider- 
able economic  interest.  Those  of  NewBrunswick  have  been  studied  by 
Mr.  R-  Chambers*  and  also  for  several  summers  by  Prof.  W.  F.  Ganong, 

•  See  cspedally  Annual  Report,  Geol.  Surv.  Can.  (N.S.),  Vol.  VII.,  Part  m. 
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New  Brans-     of  Northampton,  Mass.     An  account  of  the  attempts  made  to  work 

*"  these  for  moss-litter  and  other  purposes,  upon  an  extensive  scale,  will 

be  contained  in  mj  final  report  of  which  a  summary  only  is  here  given. 

"  In  the  same  report  an  effort  will  be  made  to  include,  as  to  all  the 

minerals  and  mineral  localities  alluded  to  above,  as  full  particulars, 

historical  and  otherwise,  as  is  possible  to  obtain. 

"  Specimens  from  numerous  localities  have  been  collected,  and  will 
be  sent  to  the  Survey  office  for  examination." 


NOVA  SCOTIA. 

WoA  by  Mr.  Mr.  Hugh  Fletcher  was  engaged  during  the  winter  of  1896-1897  in 
plotting  his  surveys  and  in  revising  those  made  and  plotted  by  his 
assistant,  Mr.  M.  H.  McLeod,  and  with  other  work  connected  with  the 
preparation  of  several  sheets  of  the  geological  map  of  Nova  Scotia. 
Vertical  sections  were  also  drawn  of  the  rocks  of  Chignecto  Bay,  from 
Shulie  to  Spicer  Cove,  and  of  the  upper  divisions  of  Sir  W.  Logan's 
section  for  comparison  with  them.  Sections  were  also  prepared  of  the 
rocks  along  Sutherland  River  and  of  those  between  McGregor  Moun- 
tain and  Deacon's  Cove,  on  the  East  River  of  Pictou,  with  a  view  to 
defining  the  relations  of  the  beds  in  these  places,  with  the  information 
now  available,  and  of  ascertaining  the  points  upon  which  additional 
facts  are  required. 

Of  the  field-work  carried  out  during  the  past  summer,  Mr.  Fletcher 

writes  as  follows : — 

Examinatioiis       "Leaving  Ottawa  on  June  Ist,  1897,  with  Dr.  Ells  and  Dr.  Ami,  I 

Dr^E^Mid    spent  several  days  with  these  gentlemen  on  the  shores  of  Chignecto 

Dr.  Ami.         Bay,  and  in  various  parts  of  Pictou  and  Colchester  counties,  in  the 

examination  of  certain  crucial  points  in  the  geology  of  parts  of  the 

district  comprised  in  the  '  Cumberland '  sheet,  previously  published  on 

the  scale  of  four  miles  to  the  inch,  and  in  collecting  further  evidence 

respecting  the  age  of  the  New  Glasgow  conglomerate  and  the  rocks 

immediately  overlying  it,   as  well  as  those  of  Riversdale,  which  lie 

beneath  the  red  rock§  of  Union,  upon  which  in  turn  rest  unconformably 

Lower  Carboniferous  limestone  and  gypsum. 

"  Dr.  Ells  and  I  examined  also  the  rocks  of  Greenville,  Wentworth, 
the  Florida  Road,  Swallow  settlement,  Waugh  River,  River  John, 
Scotsbum  and  the  Big  Island  of  Merigomish,  in  regard  to  the  strati- 
graphical  position  of  some  of  which  considerable  difference  of  opinion 
has  been  entertained.  The  coarse  rocks  of  Big  Island,  between  Savage 
Point  and  the  overlying  coal,  are  precisely  like  those  of  King  Head,  Begg 
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Brook  and  the  Drummond  Railway,  near  the  north  fault,  containing  Nuva  Sootia^ 
large  trunks  of  trees,  cordaites  and  obscure  ferns,  while  the  ooal  of  Little 
Harbour,  Smelt  Brook,  Deaoon's  Cove  and  Abercrombie,  appears  to  be, 
in  these  several  places,  separated  from  the  top  of  the  New  Glasgow  con- 
glomerate by  about  the  same  thickness  of  strata.  Several  months  have 
been  spent  by  Dr.  Ami  during  the  last  three  seasons  in  collecting  Fossils. 
fossils  from  these  strata,  and  his  report  on  them  may  perhaps  throw 
more  light  on  their  relations. 

"  In  August  I  again  visited  Mc Ara  Brook,  in  company  with  Mr.  H. 
S.  Poole  and  Dr.  Ami,  where  we  discovered  and  collected  fossils  from 
several  new  beds  containing  fish  remains,  among  others  abounding  in 
carbonized  plants ;  as  laid  down  in  the  section  subsequently  measured 
along  the  banks  of  the  brook,  both  above  and  below  the  shore-road. 
In  October,  with  Mr.  Lee  Russell,  of  the  Truro  Normal  School,  I 
further  examined  parts  of  the  shore  of  Chignecto  Bay. 

"  The  remainder  of  the  season  was  spent  in  the  district  to  be  covered  CumborUnd 
by  the  Springhill  and  Joggins  map-sheets,  many  interesting  facts  being  ^"'^^y^* 
observed,  the  bearings  of  some  of  which  are  not  yet  entirely  clear. 
The  observations  in  the  immediate  neighbourhood  of  the  coal  mines  are 
too  disconnected  to  be  of  value  before  all  the  surveys  shall  have  been 
plotted ;  and  the  relations  of  the  coal  measures  to  the  underlying  and 
overlying  rocks  are  so  imperfectly  ascertained,  and  the  questions  in- 
volved of  so  great  economic  importance,  that  they  must  be  further 
studied  in  the  various  sections  before  they  can  be  presented. 

"The  explorations  of  Mr.  James  Baird  seem  to  have  proved  the  coal  Coal  measures. 
measures  to  exist  parallel  with  a  band  of  conglomerate,  traced  by  the 
late  Mr.   McOuat,  ninety-five  chains  east  of  the  old  Economy  road 
to  a  fault  recognized  both  by  Mr.  McOuat  and  Mr.  Scott  Barlow. 
It  seems    probable   that,  as   in  Cape    Breton,    certain  bands    may 
be  traced  out  by  superficial  indications,  so  as  to  indicate  the   geo- 
logical structure  in  the  absence  of  definite  outcrops  or  of  pits.      Much  Beds  traced 
has  been  already  done  in  this  way  by  Mr.  G.  W.  McCarthy,  of  Spring-  ^J^-  ^^' 
hill,  and  bands  of  conglomerate,  of  concretionary  limestone,  gypsum  Si^ringhlll 
and  massive  sandstone  have  been  followed  by  him  with  great  skill. 
As  a  fire  last  spring  destroyed  the  notes  of  Mr.  McCarthy's  surveys 
and  the   company's  maps,   together  with  many  valuable  records  of 
ptts^  bore-holes,  etc.,  Mr.  J.   R.  Cowans,    manager,   kindly  allowed 
him  to  accompany  me  and  point  out  features  of  interest  in  the 
coal-field.     Wherever  such  distinctive  beds   of  the  kind  mentioned 
above  were  observed,  an  attempt  was  made  to  follow  them,  aided  in 
many  cases  by  the  prospecting  pits  so  numerous  in  this  field ;   the 
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Nova  Scotia—  records  of  which,  if  they  had  been  properly  preserved,  would  probably 
Coru,  serve  to  clear  up  every  point  that  is  now  obscure  in  the  geology.     The 

Kelation  of  particular  importance  of  tracing  the  two  conglomerates  of  Polly  Brook 
to'a>^^^^8.  ^^^  Rattling  Brook  cannot  be  overestimated,  for  on  their  position  de- 
pends the  relation  of  the  coal-seams  to  the  rocks  of  Athol,  Southamp- 
ton and  the  country  to  the  westward,  and  the  extent  and  depth  of  the 
basin  of  the  Springhill  coal  measures.  Even  if  it  should  be  found  that  all 
the  rocks  where  they  lie  near  the  old  hills  are  conglomeratic,  while  on 
Logan's  section,  between  Shulie  and  Minudie,  they  consist  entirely  of 
relatively  fine  sediments,  this  is  a  difficulty  not  perhaps  insuperable, 
but  requiring  close  study.  The  thickness  of  strata  on  opposite  sides  of 
the  syncline  near  Athol — assuming  that  the  fault  separating  the 
gypsum  of  Stewart  Meadow  from  the  upper  red  beds  of  Little  Forks 
River  and  the  Stony  Half-mile  either  does  not  pass  here,  or  is  uncon- 
formably  overlapped — may  give  the  relative  positions  of  the  strata 
and  show  whether  the  gray  sandstone  and  conglomerate  of  Rattling 
Brook  are  not  the  massive  sandstone  of  the  Stony  Half  mile. 

"  The  workings  at  the  mines  from  the  Aberdeen  slope  (which  sug- 
gests the  existence  of  a  great  fault  by  its  steep  dips  and  the  proximity 
of  the  Carboniferous  limestone)  to  the  southerly-dipping  coals  of 
the  Herritt  road,  have  proved  the  direction  of  the  coal-seams  here- 
about, but  in  other  parts  of  the  field  this  is  not  so  plain,  and  more 
surveys,  aided  perhaps  by  a  few  shallow  pits,  may  still  be  required. 
It  is  hoped  that  a  study  of  the  fossils  so  abundant  in  this  field  may 
serve  to  determine  the  relations  of  the  different  sections  that  have  been 
measured. 

Section  at  '*  A  careful  examination  was  made  of  all  the  brooks  and  roads  of 

Ch^ecto  |.jj^  district  above  referred  to.  This  included  a  re-examination  of 
Atkinson  Brook,  Shulie  and  Hebert  rivers  and  most  of  the  streams 
east  of  Chignecto  Bay,  where'  it  was  desirable  to  ascertain  the  dip 
more  precisely,  as  well  as  the  differences  of  strata  and  possible  uncon- 
formities and  faults,  which  could  only  be  detectedjby  careful  tracing 
from  point  to  point,  owing  to  the  similarity  of  t^e  rocks  and  the 
absence  of  distinctive  fossils.  I  am  at  present  inclined  to  think  that 
all  the  rocks  of  this  section  represent  Logan's  Joggins  section  only  as- 
far  as  the  upper  part  of  Division  3,  and  are  not  to  be  placed  in  the 
lower  part  of  that  section,  although  previously  so  mapped  on  the  Cum- 
berland sheet.  If  the  three  breaks  already^known  to  interrupt  the 
continuity  of  the  strata  between  the  top  of  Lean's  section  and  the 
old  rocks  of  the  Cobequids  may  be  considered  as,  of  trivial  importance,, 
the  above-mentioned  supposition  must  hold.  These  breaks  or  faults, 
as  already  mentioned,  occur  at  Sand  Gove,  at  Sand  River,  and  at. 
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Bpicer  Cove.  They  did  not  appear  to  me  to  bring  in  any  new  rocks,  Nova  Scotia- 
bat  only  to  displace  slightly  the  conglomerate,  gray  sandstone  and  red 
«hale  of  the  upper  series,  but  this  view  requires  verification.  The  Sand 
Cove  fault  is  no  doubt  that  seen  on  Shulie  River,  about  a  third  of  a 
mile  above  the  shore-road,  as  its  bearing  deduced  from  the  dip  carries 
it  directly  to  that  point. 

"  Wherever  the  rocks  are  well  exposed  near  the  Cobequid  Hills,  it  Carboniferous 
has  been  found  that  there  is  no  such  great  thickness  of  red  conglomer-  Cobequld' 
«te  as  at  Waugh  River  and  New  Glasgow,  notwithstanding  the  great  Hills. 
horizontal  extent  of  such  rocks  produced  by  the  low  dip  at  Glasgow 
Moantain  and  towards  the  east  branch  of  Apple  River.     They  are 
succeeded  by  gray  conglomerate  and  flaggy,  coherent  sandstone,  like 
the  rocks  assumed  by  McOuat  (Report  of  Progress,  1872-73,  p.  169), 
to  rest  upon  the  coal  measures.     Next  above  these  come  fine  gray 
sandstones  and  flags,  like  those  of  Shulie  River,  above  the  old  Sand 
River  road.     The  absence  of  coarse  conglomerate  towards  the  head  of 
Shulie  River,  is  remarkable ;  the  gray  and  green  flags  overlying  seem 
to  take  their  place  either  by  a  fault  or  unconformity.     Logan's  Division 
1  extends  to  the  vicinity  of  Ragged  Reef.     The  rocks  generally  have 
a  low  dip,  and  perhaps  encroach  by  overlap  upon  the  underlying  strata. 

"  On  the  farm  of  Mr.  Amos  Blenkhom,  on  the  east  side  of  the  road  Oopper. 
between  Maccan  and  Nappan,  a  considerable  quantity  of  copper  ore 
has  been  taken  from  a  slope  sunk  on  a  belt  of  gray  sandstone,  carrying 
trunks  and  leaves  of  carbonized  trees,  and  charged  with  pyrite  and 
^ray  copper  ore,  with  barite  in  breaks  and  small  veins,  a  little  coal  in 
gashes  and  veins  and  traces  of  chalcopyrite.  In  addition  to  large 
aggregations  of  the  ore,  much  is  scattered  through  the  sandstone. 
The  rocks,  which  dip  steeply  south,  are  probably  Lower  Carboniferous, 
like  those  of  Downing  Cove.  From  Nappan  Station  they  extend,  as 
ahown  on  Dr.  Ells'  map,  towards  the  Salem  road,  where  a  limestone  hold-  Mamranese 
ing  manganese  has  been  largely  quarried  at  Mr.  Fred  Shipley's,  occupy- 
ing a  broad  belt  near  his  house.  From  several  of  the  openings  man- 
ganese ore  has  been  extracted  which  is  said  to  have  nearly  paid  the 
cost  <^  working.  The  limestone  is  concretionary,  yielding  no  fossils, 
And  produces  good  lime,  a  kiln  capable  of  burning  three  hundred 
bushels  at  a  charge  being  operated  by  Mr.  Shipley. 

"  On  November  16th  I  visited  Sydney,  and  spent  some  time  at  and  Cape  Breton. 
near  the  coal  mines,  collecting  details  of  the  most  recent  workings  and 
explorations,  preparatory  to  the  revision  of  the  map-sheets  of  this  coal- 
field. 
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Nova  Sootia — 
0(nU. 

Diacovery  of 
ooal  at  Coch- 
ran Lake. 


Dr.  White's 
report  on  pe- 
troleum in 
Cape  Bretoiu 


"  At  the  western  end  of  the  Cow  Bay  basin,  Mr.  Moseley  has  con- 
tinued his  borings  of  last  year,  and  has  satisfied  himself,  as  did  Mr. 
Charles  Archibald  at  the  eastend,  that  noseams  of  greater  thickness  than 
three  feet  immediately  underlie  the  McAulay  seam,  and  its  extension  to 
the  westward  as  the  Neville  seam.  He  has  also  put  down  two  bore-holes 
and  sunk  a  trial  shaft  further  west  on  the  Ferguson  road,  about  a 
mile  south  of  Cochran  Lake.  In  the  shaft  I  measured  five  feet  six 
inches  of  clean  coal  of  good  quality.  Immediately  overlying  this  was 
a  black  streak,  probably  representing  the  upper  bench  of  the  bore- 
holes, but  not  well-defined  owing  to  the  want  of  a  solid  roof.  The 
section  of  the  bore-holes,  as  given  by  Mr.  Moseley,  is  as  follows  : — 


Nal. 


Feet. 
13 


Surface. 

Gray  sandstone  and  argil 

laceous  shale 15 

Ft.    In. 

Top  coal 0 

Shale 0 

Coal 5 

Mixture.   ....  0 

Coal 0 

Coal  and  clay,.  0 
Coal 0 


11 
4 


8 


No.  2. 

Inches.  Feet. 

.0  Surface. 12 

Sandstone  and  shale 38 

2  Ft.     In. 

Top  ooal 0      11  ^ 

CUy 0       2J 

Ooal 5       Oj 

Clay 0       7 

2  Coal 0      10 

Underclay 


Inches. 
3 
6 


31 


Rock,  principally  shale. 

"  No.  2  lies  one  hundred  feet  north  of  No.  1  towards  the  dip. 


The 


shaft  is  fifty  feet  to  the  rise  of  No.  1,  and  the  coal  was  reached  at  a 
depth  of  about  twenty-four  feet  from  the  surface. 

**  Explorations  are  still  being  made  on  Mira  Road,  and  a  slope  is 
being  sunk  on  the  two  foot  nine  inch  coal  in  the  hope  that  it  may 
improve  in  thickness''^. 

"Dr.  I.  C.  White,  of  Morgantown,  West  Virginia,  has  made, 
on  behalf  of  gentlemen  interested  in  that  district,  an  examina- 
tion of  the  supposed  oil  producing  territory  of  Lake  Ainslie, 
referred  to  in  the  report  for  1882-84,  page  90  h,  and  has  expressed 
himself  as  satisfied  that,  although  there  is  petroleum  in  a  thick  stratum 
of  sand-rock  on  the  western  shore  of  Lake  Ainslie,  the  area  of  the  field 
is  so  limited  and  the  dip  of  the  strata  so  high  that  there  is  hardly  a 
chance  of  its  being  obtained  there  in  large  enough  quantities  to  pay 
for  development. 

"  Dr.  White  adversely  criticises  the  borings  previously  carried  on  at 
Lake  Ainslie,  pointing  out  that  in  one  place  there  are  six  holes  in  an 
area  of  not  much  more  than  half  an  acre — two  of  them  only  thirty  or 

*  By  a  mistake  in  last  Summary  Report,  p.  95  a,  line  13,  the  top  ooal  of  the 
Tracy  mine  was  said  to  be  two  feet  seven  inches,  instead  of  three  feet  seven  inches. 
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forty  feet  apart — when  of  course  a  single  well  would  have  been  quite  Nova  Sootia 
enough  to  test  that  amount  of  territory.  From  one  of  the  wells  a  small  ^ 
quantity  of  heavy,  black  petroleum  was  obtained  by  lowering  into  it  a 
bunch  of  rags  at  the  end  of  a  pole,  and  from  another,  natural  gas  was 
escaping  in  small  quantities  and  could  be  lighted  with  a  match,  but  in 
the  others  there  was  no  sign  either'  of  oil  or  gas.  More  than  a  dozen 
wells  in  all  were  found,  eight  or  ten  on  the  western  shore  of  the  lake 
and  three  on  the  eastern.  Dr.  White  made  a  journey  of  about  125 
miles  around  Lake  Ainslie  and  through  the  valleys  of  the  Margaree, 
Middle  and  Baddeck  rivers,  but  did  not  find  there  a  field  level 
enough  and  extensive  enough  to  pay  for  development,  even  assuming 
that  it  contained  oil.  Sand-rock  having  the  characteristic  odour  of 
petroleum  was  found  in  several  places,  but  its  contents  had  long  before 
disappeared,  and  in  some  cases  a  substance  supposed  to  be  oil  proved 
to  be  nothing  more  than  a  film  or  stain  of  iron.  Dr.  White's  conclu* 
sion  ia  that,  in  the  parts  of  the  island  visited,  there  is  no  geological 
evidence  of  the  existence  of  petroleum  in  quantities  large  enough  to 
make  it  commercially  valuable.  On  the  contrary,  all  the  geological 
evidence  goes  to  negative  the  supposition.'' 


The  first  two  months  of  the  winter  of  1896-97  was  devoted  by  Mr.  Work  by  Mr 
K  R.  Faribault  to  the  plotting  of  surveys  made  during  the  previous  bault. 
summer  and  to  the  revising  of  those  made  by  assistants,  but  the 
greater  part  of  the  winter  was  spent  completing  the  compilation  of  the 
Lawrencetown  and  Stewiacke  map-sheets  and  in  continuing  the  compila- 
tion of  the  Preston,  Middle  Musquodoboit  and  Halifax  sheets.     The  Map-sheets  in 
Ship   Harbour,    Moose   River,   Upper   Musquodoboit  and   Eastville  ^^^^tion. 
sheets  were  also  prepared  for  the  engraver,  and  structural  sections 
made  for  the  two  first-named  sheets.     Some  time  was  also  occupied 
correcting  proofs  from  the  engraver  of  the  Fifteen-mile  Stream,  Ship 
Harbour  and  Moose  River  sheets   which   are  now   published,   and 
progress  was  made  in  compiling  a  report  on  the  gold-fields  of  the  eastern 
part  of  the  province. 

On  the  field-work  accomplished  in  1897,  Mr.  Faribault  reports  as  Field-work, 
follows : — 

**  In  compliance  with  your  letter  of  instructions,  I  left  Ottawa  on 
the  5th  of  June,  to  continue  the  mapping  and  study  of  the  structural 
geology  of  the  gold-bearing  rocks  of  the  Atlantic  coast  of  Nova  Scotia, 
devoting  much  of  my  time  to  a  review  of  the  gold-fields  of  the  eastern 
part  of  the  province,  already  surveyed,  with  the  object  of  producing  a 
general  report  on  these  fields  during  the  winter. 
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Nova  Scotia—  "  Mr.  Archibald  Cameron  was  engaged  the  whole  of  the  season 
with  preliminary  work  in  the  south-west  part  of  Lunenburg  county, 

oounty.  surveying  with  the  odometer  and  prismatic  compass  the  roads  to  be 

used  as  tie-lines  in  the  compilation  of  the  Lunenburg  and  Vogler's 
Cove  map-sheet.  He  also  completed  the  topography  and  made  prelimin- 
ary geological  surveys  of  the  Mahone  Bay  sheet,  as  well  as  the  north- 
east portion  of  the  Lunenburg  sheet  lying  to  the  north-east  of  La 
Have  River.  He  has  now  completed  the  plotting  of  his  summer's 
work. 

Gold-districts  "  My  own  time  in  the  field  was  principally  devoted,  assisted  by  Mr. 
Siiv8^D)\^h  ^'  McG.  Cruickshank,  to  the  study  of  the  structural  geology  of  the 
and  Halifax  principal  gold  districts  lying  east  of  the  Musquodoboit  River  in- 
cluded in  the  county  of  Guysborough  and  the  eastern  part  of  the 
county  of  Halifax.  Special  detailed  surveys  were  made  and  plans 
partly  completed  of  the  gold-districts  of  Isaac's  Harbour,  Upper  Seal 
Harbour,  Forest  Hill,  Cochran  Hill,  Goldenville,  Salmon  River,  Fif- 
teen-mile Stream,  Eillag,  Caribou,  Moose  River  and  Mooseland.  It 
was  found  most  difficult  in  some  districts  to  get  the  necessaiy  informa- 
tions regarding  abandoned  mines,  some  of  which  have  not  been  in 
operation  for  over  twenty-five  years,  and  the  time  at  my  disposal  did 
not  permit  me  to  prepare  as  complete  and  accurate  plans  of  these  dis- 
tricts as  the  importance  of  some  of  them  should  require.  No  mining 
plans  have  been  kept  by  the  different  companies  operating  the  older 
districts  from  time  to  time  for  the  last  thirty-five  years,  or  if  plans 
have  been  kept  they  are  now  lost  or  in  possession  of  private  indi- 
viduals. Such  p]ans  would  be  most  valuable  in  affording  the  data 
necessary  to  work  up  the  geological  structure,  and  they  would  be  very 
useful  to  companies  re-opening  old  abandoned  workings,  as  well  as  to 
capitalists  and  mining  engineers  seeking  information.  It  is  most 
desirable  and  important  that  some  steps  be  taken  by  the  proper 
authorities  to  have  this  want  remedied.  I  must  say,  however,  that  I 
have  been  the  recipient  of  much  courtesy  at  all  the  mining  centres, 
and  I  have  to  thank  more  especially  many  old  miners  for  valuable 
information  regarding  the  nature  of  the  ore-deposits  of  these  abandoned 
mines  and  the  extent  to  which  they  have  been  worked. 

Upper  Seal  "Upper  Seal  Harbour  Gold  District, — Thirteen  days  were  spent 

Ha^ourgold-  making  a  survey  of  this  new  district,  discovered  at  the  time 
we  loc<»ted  the  anticline  in  the  spring  of  1892,  and  a  plan  on 
the  scale  of  500  feet  to  an  inch  has  been  prepared,  giving 
the  geological  structure  of  the  anticlinal  fold  from  Country  Harbour 
to  the  head-waters  of  Seal  Harbour  streams,  a  distance  of  28,200  feet 
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This  anticline  has  a  general  course  of  N.  60°  W.  (inag.)y*  with  a  pitch  i^ova  Scotia- 
to  the  east  of  lO*"  at  the  west  end,  increasing  to  32"  at  the  east  end,  ^*^' 
the  strata  on  both  sides  of  the  axis  having  about  the  same  inclination 
to  the  north  and  south,  the  angle  of  dip  averaging  50°  near  the  apex 
and  increasing  to  80°  some  distance  off.     Three  main  parallel  faults  Faults. 
have  been  discovered  and  located  this  summer,  cutting  the  fold  diagon- 
ally at  angles  varying  from  40°  to  50°,  with  horizontal  displacements 
varying  from  500  to  1100  feet  and  running  about  N.  15°  W.  (mag.). 
As  the  gold-bearing  veins  are  here  confined  to  the    crown  of  the 
anticlinal  fold,  where  they  bulge  out  to  large  size,  and  as  the  greater 
part  of  the  district  is  covered  with  heavy  drift  and  woods,  the  exact 
location  of  these  faults  becomes  most  important  in  tracing  out  the 
auriferous  belt ;  and  I  may  say  that  several  hundred  areas  were  taken 
up  by  local  prospectors  last  season  on  finding  out  the  extent  of  the 
displacements  of  these  faults. 

"  The  eastern  fault  lies  west  of  Dolliver  Mountain  gold  mine,  passing 
in  the  vicinity  of  the  north  branch  of  Davidson  Brook,  with  a  displace- 
ment  of  500  feet  to  the  north  on  the  east  side,  shoving  the  anticlinal 
fold  from  area  772  to  area  869  on  the  east  side. 

"The  middle  fault  lies  600  feet  west  of  the  mouth  of  Isaac's 
Harbour  River  and  follows  the  general  course  of  the  Northwest 
Branch  Brook  to  the  head  of  the  harbour,  down  which  it  runs  passing 
between  Hurricane  Island  and  the  eastern  shore.  The  anticlinal 
fold  is  cut  o£f  on  the  east  side  of  this  fault  on  area  906,  block  6,  and 
shoved  to  the  south-east  some  1100  feet,  in  the  vicinity  of  the  dis- 
charge of  the  Branch  Brook  into  Isaac's  Harbour. 

*'  The  western  fault  runs  parallel  to  the  other  two,  along  the  valley 
of  the  south  branch  of  Smelt  Brook  of  Country  Harbour,  and  is 
well  seen  at  the  Porcupine  Rock,  but,  on  account  of  heavy  drift,  the 
anticline  could  not  be  located  on  either  side  in  the  vicinity  of  the 
fault.  The  fold  is,  however,  well  exposed  further  west  on  the  shore  of 
Country  Harbour,  on  areas  780  and  781  of  block  10,  giving  a  hori- 
zontal shove  of  some  500  feet. 

"  The  only  mine  in  operation  in  the  district,  at  the  time  of  my  visit,  Richardson 
was  the  Richardson  gold  mine,  working  an  auriferous  quartz  vein  ^^^  Tame. 
that  follows  a  belt  of  slate  lying  between  two  heavy  beds  of  quartzite, 
curving  to  the  eastward  around  the  anticlinal  fold,  which  dips  to  the 
norUi  at  an  angle  of  70°,  to  the  south  at  an  angle  of  50°,  and  with  a 
pitch  of  21°  along  the  axis.  The  belt  on  the  north  dip  has  a  width 
of  7  feet,  and  has  been  worked  150  feet  on  the  incline  ;  on  the  south, 

*  The  magnetic  variation  in  this  part  of  Nova  Sootio  is  about  23^  £. 
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Nova  Scotia—  the  width  is  8  feet,  and  it  was  worked  to  a  depth  of  200  feet,  while  on 
the  apex,  the  belt  increases  to  a  thickness  of  25  feet,  half  of  which  is 
quartz,  and  has  been  worked  on  the  incline  to  a  depth  of  400  feet. 
The  slate,  as  well  as  the  quartz,  contains  milling  gold,  but  it  also  holds 
an  important  amount  of  auriferous  sulphides,  which,  from  analysis 
made  by  Mr.  F.  H.  Mason,  of  Halifax,  contain  a  good  percentage  of 
gold  that  is  not  free-milling,  and  should  be  saved  by  suitable  con- 
centrators. 

Development        "  A.  great  deal  of  exploratory  work  has  been  done  in  the  last  few 
work  *  ./ 

years  to  the  east  and  west  of  the  Richardson  property,  along  a  distance 

of  some  five  miles,  on  both  sides  of  the  anticlinal  axis ;  notably,  on  the 

Dolliver  Mountain  property  where  some  twelve  veins  showing  gold 

have  been  opened,  and  also  on  the  McMillan,  the  Samuel  Grant,  the 

O.  J.  Griifin,  the  H.  Richard  and  the  East  Gold  Brook  areas,  where 

Belte  oHow-    some  rich  drift  has  been  found.     Large  belts  of  low-grade  ore,  similar 

to  that  of  the  Richardson  vein,  certainly  occur  along  this  fold,  but 

they  will  only  be  found  on  the  apex  of  the  fold,  where  more  prospecting 

should  be  done ;   and  this  could  be  accomplished  most  readily  and  at 

least  cost  by  sinking  perpendicular  shafts  along  the  axis. 

Isaac's  Har-         "  Isoac^a  Harbour  Gold  District, — The  three  faults  above  described 

district.  ^  affecting  the  Upper  Seal  Harbour  belt,  have  been  traced  across  this 

Faults.  belt  lying    two  miles    further  south.     The   middle    fault  and   the 

western  fault  run  down  the  harbour  and   pass  between   Hurricane 

Island  and  the  eastern  shore,  and  converge  at  Dung  Cove,  giving  a 

horizontal  throw  of  some  1500  feet  to  the  north  on  the  east  side  of 

the  harbour.     The  Mulgrave  belt  should  thus  be  the  continuation  of 

the  Hurricane  Island  belt,  where  an  anticlinal  and  synclinal  fold  only 

12  feet  wide  is  developing  on  the  western  side  of  the  harbour,  into  the 

Burke  mine  anticline  and  North  Star  mine  syncline  which  are  here 

100  feet  apart.     This  explains  why  the  Mulgrave  belt  can  not  be  traced 

Importance  of  on  its  natural  course  on  the  western  side  of  the  harbour,  and  it  gives 

ture  develop-    ^^  ^^^  theoretical  reason  for  the  occurrence  of  an  auriferous  belt 

ment.  apparently  remote  from  an  anticlinal  fold. 

''The  Hat  tie  belt,  now  operated  by  the  Griffin  Gold  Mining 
Company,  on  the  south  side  of  the  Isaac's  Harbour  anticline,  is  like- 
wise shoved  by  the  same  fault  some  1500  feet  to  the  south  on  the 
west  side  of  Dung  Cove  at  Red  Head,  where  rich  drift  has  been  found. 
"  The  eastern  fault  described  above  appears  to  pass  a  few  hundred 
feet  west  of  the  Skunk  Den  mine,  apparently  cutting  the  Mulgrave 
leads  between  areas  13  and  14,  but  the  extent  of  this  fault  here 
could  not  be  exactly  made  out.  It  may  have  a  displacement  of  500 
feet,  like  that  two  miles  further  north. 
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"  The  knowledge  of  the  location  and  displacements  of  these  faults  Nova  Sootia— 
should  assist  in  tracing  out  rich  veins   beyond  them  and  encourage    ^" ' 
the  prospecting  of  new  areas. 

"  Country  Harbour  Gold  District. — No  work  was  being  done  here  Countrv  Har- 
at  the  time  of  our  visit.  More  evidence  was  gathered,  however,  con-  disSict. 
firming  the  views  expressed  before  regarding  the  structure  of  the 
district.  The  quartz  veins,  so  extensively  worked  here  for  some  years 
with  large  returns,  are  situated  along  a  very  sharp  anticlinal  fold 
which  is  a  part  of  the  Cochran  Hill  and  Forest  Hill  anticline  swung 
into  a  north-and-south  direction  by  the  Country  Harbour  fault,  which 
has  caused  a  horizontal  displacement  of  over  one  mile  to  the  south- 
east on  the  north-east  side  of  the  fault. 

^^  Forest  Hill  Gold  District, — One  week  was  devoted  to  making  a  Forest  Hill 
plan  on  the  scale  of  500  feet  to  an  inch  of  this  newly  discovered  ^^  ■  is  nc . 
district,  where  a  belt  of  gold-bearing  rocks  occurs  between  two 
axes  of  granite,  from  which  numerous  dykes  and  veins  are  sent  into  the 
adjoining  rocks  which  are  altered  into  andalusite,  staurolite  and 
garnetiferous  schists.  The  belt  is  plicated  into  an  anticlinal  fold 
which  has  a  north-west  course,  gradually  curving  to  the  west  and 
south-west  and  most  probably  joining  the  Country  Harbour  anticline. 
On  the  McConnell  property  the  anticline  has  a  pitch  to  the  east  of  3"*. 
The  Mudstock,  McConnel),  Mason  and  Phcenix  companies  are  working 
a  group  of  some  ten  veins  1000  feet  south  of  the  granite  on  the  south 
side  of  this  fold,  which  has  an  overturned  dip  to  the  north  varying 
from  90**  to  70^.  The  Salmon  River  and  Ophir  leads,  which  have  so  Pay-streaks 
far  been  the  most  productive,  are  the  nearest  to  the  anticline,  being 
respectively  100  and  500  feet  distant  from  it;  and,  judging  from  the 
present  developments,  it  appears  that  the  outcrops  of  the  pay-streaks 
on  the  different  leads  are  situated  along  an  imaginary  line  crossing 
diagonally  the  course  of  the  leads,  and  running  N.  73"  W.  (mag.)  from 
the  McConnell  mill.  I  would  thus  suggest  cross-cutting  north 
from  a  shaft  on  the  Salmon  River  lead  in  the  vicinity  of  the  O'Con- 
nell  mil],  where  the  anticline  is  well  exposed  twenty  feet  north  of  the 
mill,  to  develop  leads  on  the  line  of  the  pay-streak  which  do  not  crop 
at  the  surface. 

"Auriferous  quartz  veins  have  also  been  prospected  on  three  diflfer-  Granite cut- 
ent  properties  one  mile  further  west,  on  the  south  side  of  Mile  veins?" 
Lake,  where  granite  spurs  from  the  mass  lying  immediately  to  the 
north  cut  the  stratified  rocks  and  interbedded  veins  in  all  directions, 
creating  disturbances  which  render  prospecting  very  difficult.  This 
district  is  the  most  interesting  place  yet  visited  in  the  province  for 
studying  the  relation  of  the  granite  to  the  sedimentary  rocks. 
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"  Cochrcm  Hill  Gold  District. — A  harried  survey  of  this  district  has 
been  made  and  partly  plotted  on  the  scale  of  300  feet  to  one  inch. 
The  axis  of  the  anticline,  not  located  here  before,  was  determined  at 
the  crusher,  on  area  533,  block  77,  and  traced  eastward,  where  gold- 
bearing  drift  was  discovered  last  season,  a  fact  which  ought  to  encour- 
age pro^)ecting  along  its  course,  which  is  S.  79''  E.  (mag.)  This 
anticline  is  a  very  sharp  fold  overturned  to  the  south,  the  dip  on  the 
north  side  being  to  the  north  at  an  angle  increasing  from  60"*  to  70**, 
as  we  recede  from  the  axis,  while  the  south  leg  has  an  inverted  dip 
to  the  north  increasing  from  75°  to  85°,  as  we  approach  the  axis. 
The  pitch  is  to  the  west,  at  a  very  low  angle. 

"  At  the  time  of  my  visit  a  large  belt  of  leads,  called  the  Mitchell 
belt,  which  had  been  worked  from  time  to  time  with  more  or  less  suc- 
cess, was  being  re-opened.  This  belt  is  250  feet  south  of  the  anticline, 
100  feet  wide,  and  composed  of  several  veins  of  low-grade  ore  from  two 
to  fifteen  inches  wide. 

"  GoldenvUle  Odd  District. — One  month  was  devoted  last  season  to 
this  most  important  district,  in  making  a  detailed  survey  of  over  125 
auriferous  quartz  veins  which  have  been  worked  from  time  to  time.  A 
plan,  on  the  scale  of  200  feet  to  an  inch,  was  plotted  in  the  field,  show- 
ing the  size  and  cropping  of  the  veins,  as  far  as  they  can  be  traced  on 
the  surface,  the  extent  to  which  tl^ey  have  been  worked  in  depth,  and 
the  faults  and  disturbances  affecting  them. 

Pay-streaks  *'  These  veins  occur  on  both  sides  of  a  main  anticlinal  fold,  which  has 

cl^eeS  minor  *  K®^®'**^  westerly  pitch  varying  from  0°  to  30°,  with  a  perpendicular  dip 
undulations,  on  the  south  side,  and  a  north  dip  of  43°.  In  studying  the  structure 
of  this  anticline  more  closely,  we  find  that  gentle  undulations  leave  the 
main  fold  in  a  north-westerly  direction,  and  that  the  enlargements  and 
pay-streaks  of  the  veins  are  found  along  well-defined  lines,  having  the 
same  north-westerly  directions  and  corresponding  to  the  anticlines  of 
these  undulations,  while  the  synclines  correspond  to  a  narrowing  or  dis- 
appearance of  the  veins  and  to  lower  grade  or  barren  ore.  Three  well- 
defined  transverse  undulations  have  been  traced  on  the  north  side  of 
the  saddle,  the  most  easterly  of  which  leaves  the  main  Cobourg  shaft 
near  the  anticline  and  runs  N.  65°  W.  {mag,)  to  the  shafts 
on  the  Gold  Hill  belt,  then  curving  slightly  to  the  north,  it  runs  N. 
57°  W.  (mag,)  to  the  shafts  on  the  Gladstone,  developing  enlargements 
and  rich  streaks  on  the  veins  it  crosses.  Important  pay-streaks  have 
been  worked  along  this  line  on  the  Cobourg  lead  to  a  depth  of  200  feet 
on  the  incline ;  on  the  Gold  Hill  75  feet ;  Bung,  280  feet ;  Wellington, 
750  feet ;  Dewar,  400  feet ;  Cameron  Whin,  100  feet ;  Blue,  300  feet ; 
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McKenzie,  150  feet;  Zwicker  Big,  300  feet;   Gladstone,  140  feet;  NovaSootia— 
McClure,  300  feet ;  Harrison,  300  feet ;  Dougald  Cameron,  60  feet ;  ^"^ 
Dan  McKenzie,  90  feet,  and  on  the  Wheel  lead,  75  feet. 

"  The  second  undulation  leaves  the  Mayflower  belt  on  the  anticline,  Hayden  line 
and  runs  N.  50**  W.  {mag.)  to  and  beyond  the  Little  Hayden  lead,  ^  ^^^ 
creating  enlargements  and  pay-streaks  on  the  veins  crossed.  The 
most  important  are  those  worked  on  the  Mayflower,  Roothc>g,  John 
R,  to  a  depth  of  90  feet,  Murray,  Serpent,  Bailey  130  feet.  Old  Hay- 
den 90  feet,  Jumbo  180  feet,  and  on  the  Little  Hayden  worked  to  a 
depth  of  350  feet.  A  swamp  lying  north-west  of  the  Little  Hayden 
has,  no  doubt,  prevented  prospecting  further  north-west  on  this  undu- 
lation, but  there  is  every  reason  to  believe  that  rich  streaks  occur 
there. 

"  The  veins  crossing  the  space  between  the  two  most  easterly  undu-  Barreu 
lations  have  been  found  of  no  value,  and  prospecting  done  to  the  west  fi^"**^- 
of  the  Hayden  undulation  has  proved  that  the  veins  pinch  out  and 
are  completely  wanting  for  a  space  of  700  feet^  at  the  west  of  which 
the  western  undulation  begins. 

"  Only  a  few  veins  have  so  far  been  opened  on  the  western  undula-  McRae  line  of 
tion,   passing  about  the  McRae  vein,  but  good  streaks  may  yet  be  ^^'         "' 
discovered  on  some  of  the  veins  crossing  this  line. 

"  On  the  south  side  of  the  Goldenville  anticline,  the  interbedded 
auriferous  veins  are  perpendicular  and  run  straight,  except  on  the 
saddle  where  they  curve  to  the  north-west  and  the  angle  of  dip 
decreases  gradually.  Here  again,  as  a  general  rule,  the  richest  streaks 
have  been  found  where  the  strata  and  the  inclosed  veins  begin  to  cupe 
around  the  main  anticlina  One  well-defined  line  of  pay-streaks  Palmenton 
leaves  the  anticlinal  axis  at  the  Mayflower  belt  and  runs  S.  35"  K  Itre^^^ 
(mag.)  developing  the  rich  streaks  worked  on  the  Palmerston  and  the 
Meridian  big  belts  to  depths  of  100  feet. 

"The  above  general  conclusions  are  sufficient  to  prove  that  the  mode  importance  of 
of  occurrence  of  the  veins  depends  entirely  on  the  structure  of  the  folds  ^^^"^ 
and  the  lateral  pressures  to  which  they  owe  their  origin.     If,  therefore,  aeep  mining. 
the  structure  of  a  gold  district  can  be  ascertained  and  mapped  out  it 
becomes  quite  simple  to  locate  the  lines  of  pay-streaks  and  to  trace 
them  to  great  depths,  as  is  done  in  Bendigo,  Australia,  where  mining 
operations  have  been  pushed  down,  at  six  diflerent  mines,  to  depths  of 
over  3000  feet,  by  means  of  perpendicular  shafts  on  the  top  of  anti- 
clinal folds. 

"  Enormous  lateral  pressure  has  induced,  at  the  east  end  of  the  dis-  Faults, 
trict,  small  croes-faults,  the  two  largest  giving  a  horizontal  displacement 
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of  40  and  42  feet  respectively  on  the  south  side  of  the  fold,  of  later 
origin  than  the  auriferous  veins. 

"  The  district)  ence  a  centre  of  much  activity  and  from  which  over 
$2,000,000  worth  of  gold  has  been  extracted,  has  been  little  worked 
for  the  last  fifteen  years,  but  within  a  year  or  two  abandoned  properties 
have  been  re-opened  and  worked  with  very  satisfactory  results,  so  that 
it  is  safe  to  say  this  dbtrict  is  destined  in  the  near  future  to  resume 
its  position  as  an  important  gold  producing  centre. 

"  At  the  time  of  our  visit,  operations  were  being  prosecuted  with  re- 
newed energy  on  the  Cobourg,  the  Springfield,  the  New  Glasgow,  the 
Stuart-Hardman  and  the  Sutherland  properties.  The  return  from  the 
four  first-named  properties  for  the  month  of  August  was  397  ounces  of 
gold  from  1245  tons  of  quartz. 

"  Salmon  River  Gold  District, — A  few  days  were  spent  in  a  survey 
of  this  district,  but  the  plotting  of  the  field-notes  is  not  yet  completed. 
The  surface  of  the  district  is  largely  covered  with  drift  and  only  a  few 
out-crops  could  be  seen,  outside  the  Dufiferin  mine,  at  the  east  end  of 
the  district,  where  some  veins  have  been  opened.  Large  plans  and 
sections  of  the  extensive  underground  workings  of  the  Dufiferin  mine 
have  been  made  by  the  company.  By  the  courtesy  of  Mr.  R.  G.  Leckie, 
manager  of  the  company,  these  plans  have  been  placed  at  the  disposal 
of  the  Geological  Survey  and  will  be  of  great  value  in  afibrding  the 
data  necessary  to  work  out  the  structure  of  this  important  district. 

"  The  quartz  veins  worked  at  the  Dufierin  mine  are  situated  on  the 
apex  of  a  very  sharp  anticlinal  fold.  At  the  main  shaft  the  apex  has 
a  westerly  and  easterly  pitch,  which  has  caused  a  sliding  and  an  uplift  of 
the  strata,  developing  large  auriferous  quartz  veins  on  the  crown  of 
the  saddle.  These  latter  occur  one  under  another  in  the  same 
manner  as  some  of  those  in  Victoria,  Australia,  to  which  allusion  has 
already  been  made.  No  work  was  done  here  last  summer,  but  I  was 
informed  that  the  company  contemplates  the  erection  of  a  suitable 
plant  and  will  sink  a  deep  perpendicular  shaft  on  the  crown  of  the 
saddle  to  work  the  large  ore-bodies  converging  at  this  point. 

"  Fifteen-mile  Stream  Gold  District, — Ten  days  were  spent  in  a  sur- 
vey of  this  district  and  a  plan  on  the  scale  of  300  feet  to  an  inch  was 
completed  in  the  field.  The  north  anticline  of  the  Moose  River  mine 
passes  through  this  district  and  is  here  composed  of  three  minor  anti- 
clinal folds.  The  two  most  northerly  folds  are  only  130  feet  apart  at 
the  east  end  of  the  district,  on  the  New  Egerton  property,  and  have  a 
pitch  to  the  east  at  an  angle  of  30".  The  northernmost  is  well  exposed 
at  the  west  end  of  the  district,  on  the  east  shore  of  Sheet  Harbour 


Digitized  by 


Google 


]  SUMMARY   REPORT.  Ill    A 

River,  100  feet  south  of  the  Free  Claim  lead,  where  the  pitch  is  to  the  Nova  Scotia- 
west  at  an  angle  of  18",  but  the  middle  fold  could  not  be  located  here 
as  the  bed-rock  does  not  crop  out  immediately  south  of  the  Free  Claim 
mine.  The  east  and  west  pitches  of  the  north  anticline  meet  and  form 
a  dome  a  short  distance  west  of  the  Hudson  property,  where  good 
ground  is  most  likely  to  be  found. 

'*  The  southern  anticline  is  well  exposed  at  the  west  end  of  the  dis-  Southern  un- 
trict  on  area  905,  block  2,  750  feet  south  of  the  Free  Claim  lead,  also  antfdiSrtro- 
on  the  Sheet  Harbour  portage-road  on  area  858,  block  4.     Further  >ni»»«fir- 
east,  it  passes  about  50  feet  north  of  the  Halliday  lead,  beyond  which, 
it  is  thrown  to  the  north,  about  150  feet,  by  a  fault,  and  passes  north 
of  the  McCuaig  lead  and  south  of  the  Hudson  and  White  leads,  pros- 
pected here  on  the  eastern  pitch  of  the  anticline.     No  veins  have,  so 
far,  been  operated  on  this  fold,  but  some  very  rich  drift,  derived,  no 
doubt,  from  its  axis,  has  been  found  600  feet  to  the  south  of  it  on 
areas  706  and  713,  block  6,  and  at  other  places,  and  considerable  pros- 
pecting has  been  done  through  a  great  thickness  of  drift  to  find  the 
auriferous  veins.     No  doubt  systematic  prospecting  along  this  anti- 
clinal fold  will  bring  to  light  rich  veins. 

"  Mining  operations  have,  so  far,  been  confined  to  the  quartz  veins  Mining 
lying  along  the  two  northern  anticlinea  The  New  Egerton  Gold  operations. 
Mining  Company  has  lately  taken  possession  of  the  principal 
properties  which  had  been  worked  from  time  to  time  by  different  com- 
panies, and  they  are  now  operating  on  a  large  scale  the  important  belts 
of  low-grade  ore  known  as  the  Mother  Seigel,  and  the  Nonpareil,  on 
the  synclinal  fold,  immediately  south  of  the  middle  anticline,  at  the 
eastern  end  of  the  district.  The  returns  for  the  first  nine  months  of 
1897  are,  8269  tons  of  quartz  passed  through  a  40-stamp  mill,  giving 
2557  ounces  of  free  gold,  or  an  average  of  6*19  dwt.  per  ton,  and  last 
September,  1000  tons  gave  445  ounces,  or  an  average  of  8*90  dwt. 
per  ton. 

*•  This  district  is  one  of  the  most  promising  for  new  discoveries,  and  District  very 
is  likely  eventually  to  become  one  of  the  most  important  mining  pro™""»K- 
centres  in  the  province.     But  on  account  of  its  isolated  position,  with 
only  one  bad  road  of  thirty  miles  for  ingress,  it  has  not  been  given  all 
the  attention  it  deserves. 

^*KiUag  Gold  District. — A  few  days  were  employed  surveying  this  Killaggold- 
comparatively  new  district,  a  plan  of  which  was  plotted  on  the  scale  of  <^^*^****^^- 
300  feet  to  an  inch.     The  anticline  passing  through  this  district  is  the 
continuation  of  the  Goldenville  fold  from  the  east,  and  of  the  Oold  Lake 
fold  from  the  west.     It  has  a  course  of  S.  79**  E.  (mag.),  but  instead 
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-  of  having  a  westerly  pitch  as  in  the  two  latter  districts,  its  axis  has 
a  pitch  to  the  east  at  an  angle  of  15°.  The  measures  on  the  south 
side  have  a  due  east-and-west  (mag,)  course  and  perpendicular  dip, 
while  on  the  north  side  the  measures  have  a  general  course  of  S.  55*^ 
E.  (mag.)  and  dip  to  the  north  at  an  angle  averaging  35**. 

**  Only  a  few  veins  have  so  far  been  worked  in  this  district,  but 
very  rich  drift  has  been  found  for  some  distance  along  the  course  of 
the  axis,  indicating  that  more  will  yet  be  discovered.  The  veins  are 
much  larger  and  more  numerous  on  the  apex  of  the  fold  than  at  a 
distance  from  it,  and  more  prospecting  should  be  done  along  this  line 
and  operations  carried  down  to  greater  depths  on  the  saddle. 

*'  At  the  time  of  my  visit,  the  H.  S.  McKay  property  was  being 
operated  on  two  different  leads,  one  on  the  north  dip  and  the  other  on 
the  south,  with  good  results.  Prospecting  was  being  done  on  the 
Mott-Stuart  property,  on  some  areas  where  very  rich  quartz  was 
found,  and  two  leads  dipping  to  the  north  have  been  discovered 
showing  gold  quite  freely. 

"  Caribou  Gold  District — Twelve  days  were  devoted  to  surveying 
this  district,  a  plan  of  which  was  plotted  on  the  scale  of  500  feet  to 
an  inch.  The  anticlinal  fold  passing  through  this  district  is  the  con- 
tinuation of  the  Cochran  Hill  and  Cameron  Dam  anticline,  which 
has  brought  up  the  upper  measures  of  the  lower  quartzite  group  of  the 
gold-bearing  series  on  an  elliptical  dome,  2900  feet  broad  and  four 
miles  long,  surrounded  and  overlain  by  the  upper  slate  group.  This 
dome  has  its  centre  on  areas  328  and  329,  block  2,  where  many  quartz 
veins  have  been  segregated  in  slate  belts  interbedded  with  quartzite 
beds,  dipping  away  from  the  centre  at  low  angles  along  the  axis  of  the 
fold,  increasing  gradually  to  65°  on  the  north  dip  and  to  70°  on  the 
south  dip.  The  course  of  the  fold  from  the  centre  of  the  dome  is  N. 
79°  K  and  S.  76°  W.  (ma^.) 

"  Besides  the  many  interbedded  veins  which  have  been  operated  from 
time  to  time  for  some  years,  four  important  large  fissure-veins,  cutting 
the  strata  at  small  angles,  have  also  been  worked  extensively  with 
good  returns.  One  of  these  cuts  the  quartzite  and  slate  group  and  the 
other  three  cut  the  slate  group  near  its  base.  Two  of  the  latter  are  at 
present  worked. 

**  More  attention  should  be  paid  to  the  large  belt  of  flat  veins  lying 
close  together  on  the  centre  of  the  dome,  on  areas  328  and  329,  block 
2,  on  the  property  of  the  Caribou  Grold  Mining  Company ;  for  the 
structure  of  the  fold  shows  that  they  probably  overlie  a  succession 
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of  similar  veins,  all  of  which  could  be  worked  most  economically  by  a  Nova  Scotia- 
perpendicular  shaft  sunk  on  the  apex.  *^' 

"  Moose  River  Gold  District — Twelve  days  were  spent  in  this  listrict  Moose  River 
and  a  plan  on  the  scale  of  200  feet  to  an  inch  was  plotted  in  tha  field.  »ol<i-^«*"c* 
The  Fifteen-mile  Stream  and  the  Beaver  Dam  anticlines  ccl  /^arge  as 
they  approach  this  district  from  the  east,  and  are  here  only  450  feet 
apart,  with  two  minor  plications  between  them.  The  folds  have  a  Severaljbroad 
general  east-and-west  course.  The  most  northerly,  which  is  the  more 
important,  has  a  nortla  dip  increasing  gradually  from  35°  to  80**  and 
its  axis  has  a  pitch  to  the  west  at  an  angle  of  10"*.  The  measures  on 
the  south  side  of  the  south  fold  dip  south  at  an  angle  averaging  60*, 
and  the  axis  has  a  pitch  to  the  east  at  an  angle  of  15°,  and  the  minor 
intervening  plications  lie  at  an  angle  seldom  higher  than  45°.  The 
immense  strain  and  pressure  accompanying  the  meeting  of  these  folds 
have  greatly  disturbed  the  measures  and  have  caused  many  flexures 
and  faults  which  complicate  very  much  the  structure  of  the  district. 
The  main  lines  of  faulting  have  a  general  course  varjdng  from  N.  10° 
E.  to  N.  25°  K  (mag.)y  with  displacements  from  a  few  feet  up  to  165 
feet. 

"  With  the  exception  of  one  or  two  small,  true,  fissure  veins  of  but 
little  importance,  cutting  the  strata  at  small  angles,  all  the  veins 
worked  in  this  district  are  of  the  interbedded  class.  The  most  im- 
portant are  those  worked  on  the  north  dip  and  on  the  crown  of  the 
northern  anticline,  by  the  Touquoy  and  the  Moose  River  OoXd  Mining 
companies.  Some  veins  have  also  been  worked  on  the  south  anticlin ) 
and  on  the  two  smaller  plications  lying  between  these  two  main  folds. 

"  A  belt  of  slate,  over  100  feet  wide,  plicated  by  these  folds,  con-  Importaut 
tains  a  large  percentage  of  auriferous  quartz  occurring  in  corrugated  ** 

veinlets  and  tilling  fissures  generally  following  the  stratification.  A 
large  quantity  of  this  slate  has  been  mined  on  the  Moose  River  pro- 
perty by  open  quarries,  and  a  considerable  percentage  of  the  slate 
as  well  as  quartz  has  been  crushed  and  is  said  to  have  given  satisfac- 
tory returns.  This  large  belt  of  slate  could  be  mined  at  a  very  low 
cost,  and  if  certain  parts  of  it  were  sampled  separately,  tested  and 
found  to  contain  enough  gold  to  cover  expenses  of  mining,  it  would 
become  a  great  source  of  revenue,  as  the  belt  is  repeated  by  these 
plications  and  gives  a  considerable  width,  and  can  be  traced  for  some 
distance  east  and  west.     Belts  of  slate  of  a  similar  nature  that  occur 

in  other  districts  seem  worthy  of  consideration. 

• 

"The  discovery,  last  summer,  of  a  100-ounce  pocket  on  the  Brit-  lOO-ounce 

annia  lead,  newly  opened  on  the  south  dip  of  one  of  the  middle  plica-  P^^®*^ 
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Nova  Scotia—  tions,  on  the  Touquoy  property,  has  created  more  interest  in  the 
district,  and,  as  a  result,  prospecting  has  been  begun  on  the  east  and 
west  ends  of  the  district,  where  much  good  ground  is  yet  undeveloped. 

"  Mooseland  Gold  District, — One  week  was  occupied  in  surveying 
and  plotting  this  district  and  a  plan  on  the  scale  of  200  feet  to  an 
inch  is  in  progress.  All  the  leads  worked  occur  on  the  south  leg  of  a 
very  sharp  fold,  dipping  75°  on  both  the  south  and  north  sides,  the 
axis  of  which  runs  from  the  centre  of  a  dome  east,  magnetic,  and 
N.  8r  W.  {inagJ),  and  has  a  pitch  of  10"  to  *he  east  and  5"  to  the 
west. 

*'  Several  lines  of  faulting  have  caused  important  displacements  at 
the  east  end  of  the  district.  The  westernmost  of  these  runs  S.  SS""  EL 
{mag,)  along  the  edge  of  a  flat  on  the  west  side  of  the  Tangier  River 
and  gives  a  horizontal  displacement  of  560  feet  to  the  north  on  the 
east  side,  the  anticline  situated  48  feet  north  of  the  Irving  lead  being 
the  same  as  that  immediately  south  of  the  Bismarck  lead. 

<'  On  the  east  side  of  the  Tangier  River,  another  main  fault, 
running  parallel  with  the  first,  passes  throu>i;h  the  west  Otter  F'ond 
and  follows  its  brook  to  the  south,  while  northward  it  follows  the 
river  along  Grassy  Lake.  The  Bismarck  lead  anticline  is  shoved 
1500  feet  to  the  north  on  the  east  side  of  this  fault,  to  a  ridge  150 
feet  north  of  the  west  Otter  Pond,  and  50  or  100  feet  north  of  the 
Brown  lead  opened  here.  The  pitch  of  the  anticline,  which  is  to  the 
east  on  the  Bismarck  lead,  is  changed  to  the  west  on  the  east  side  of 
the  fault  where  the  veins  will  curve  westward  around  the  fold.  Small 
faults  exist  no  doubt  between  this  fault  and  the  Bismarck  lead,  and 
one  was  located  at  the  east  end  of  the  workings  on  this  lead,  but  a 
great  thickness  of  drift  east  of  the  river  prevents  the  determination  of 
the  others. 

'*  The  location  of  the  anticline  to  the  east  of  these  faults  opens  up 
an  important  new  field  for  the  prospector  ;  and  the  block  of  country 
situated  between  the  two  main  faults  and  lying  to  the  south  of  the 
Bismarck  lead  anticline,  is  certainly  very  valuable,  as  it  contains  the 
continuation  of  the  Irving  and  other  rich  leads  worked  years  ago  on 
the  old  Musgrave  property. 

"  The  very  large  belt  of  four  veins,  giving  fifteen  feet  of  quartz  in  the 
space  of  35  feet,  and  exposed  for  1850  feet  along  the  apex  of  the 
anticline  north  of  the  Irving  lead,  contains  some  sulphides  and  it 
should  be  properly  tested  for  gold  by  means  of  perpendicular  shafts 
along  the  eastern  pitch  of  the  apex.  The  same  may  be  said  of  the 
continuation  of  this  belt  on  and  under  the  Bismarck  lead  fold,  the 
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latter  lead  having  been  found  quite  rich  on  the  eastern  pitch  of  the 
apex  where  it  reaches  the  thickness  of  fourteen  feet." 

CHEMISTRY   AND   MINERALOGY. 

Reporting  on  the  work  done  in  these  branches  of  the  Survey's  Chemistry 
operations  Dr.  Hoffmann  says  : — "  The  work  carried  out  in  the  wr,"""^"" 
chemical  laboratory  during  the  past  year  has  been  conducted  upon  the 
same  lines  as  those  heretofore  followed.  It  having  been  almost  ex- 
clusively confined  to  the  examination  and  analysis  of  such  minerals, 
ores,  eta,  as  were  considered  likely  to  prove  of  economic  importance. 
Briefly  stated,  it  embraced  : — 

"  1.  Analyses  of  fuels — including  peat,   lignite,  lignitic  coal,  coal  Analyses  and 
and  anthracite — from  the  provinces  of  Nova  Scotia  and  New  Bruns-  *"^^*" 
wick,  the  North-west  Territory,  and  the  province  of  British  Columbia. 

''  2.  Analyses  of  natural  waters — with  the  object  of  ascertaining  their 
suitability  for  domestic  or  manufacturing  purposes,  or  possible  ther- 
apeutic value— from  springs  in  the  provinces  of  Nova  Scotia,  Quebec, 
and  British  Columbia  ;  also  of  the  waters  of  the  Bow,  Elbow,  High- 
wood,  and  Sheep  rivers,  and  of  Fish  Creek,  in  the  district  of  Alberta, 
North-west  Territory. 

"  3.  Analyses  of  limestones  and  dolomites,  from  various  localities, — 
in  continuation  of  the  series  of  analyses  of  such  stones  already  carried 
out,  in  connection  with  an  enquiry  into  their  individual  merits  for 
stmctaral  purposes,  for  the  manufacture  of  lime,  or  of  hydraulic 
cement,  or  for  metallurgical  purposes,  etc. 

"4.  AnaljTses  of  iron  ores — including  magnetites,  haematites,  and 
bog-iron  ores — from  various  parts  of  the  Dominion. 

"  5.  Analyses,  in  regard  to  nickel  content,  of  certain  ores  from  the 
province  of  British  Columbia. 

"  6.  Assays,  for  gold  and  silver,  of  ores  from  the  provinces  of  Nova 
Scotia,  New  Brunswick,  Quebec,  and  Ontario,  also  from  Hudson 
Strait,  the  North-west  Territory,  and  the  province  of  British 
Columbia. 

"  7.  Analyses  of  several  highly  interesting  and  for  the  most  part,  ' 
from  an  economic  point  of  view,  important  minerals. 

''8.  Miscellaneous  examinations,  such  as  the  partial  analysis  or 
testing,  as  the  case  might  be,  of  samples  of  copper  ore,  iron  ochre, 
graphite,  carbonaceous  shale,  clays,  marls,  iron  sands,  and  other 
material  not  included  under  the  above  headings. 
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"  The  number  of  •mineral  specimens  received  during  the  period  in 
question,  for  identification  or  the  obtaining  of  information  in  regard 
to  their  economic  value,  was  greatly  in  excess  of  that  of  any  previous 
year — amounting  to  not  less  than  nine  hundred  and  eighty-five.  Of 
these,  a  large  number  were  brought  by  visitors,  to  whom  the  desired 
information  was  communicated  at  the  time  of  their  calling,  or  failing 
that — owing  to  a  more  than  mere  cursory  examination  being  necessary 
or  when  a  partial  or  even  complete  analysis  was  considered  desirable — 
it  was  subsequently  conveyed  to  them  by  letter.  The  number  of 
letters  personally  written — almost  exclusively  of  the  nature  of  re 
ports  and  embodying  the  results  of  the  examination,  analysis,  or 
assay,  as  the  case  might  be,  of  mineral  specimens — amounted  to  three 
hundred  and  thirty-five.  The  number  of  those  received  to  one 
hundred  and  seventy-two. 

"Messrs.  R.  A.  A.  Johnston  and  F.  G.  Wait,  assistants  in  the 
laboratory,  have,  as  a  result  of  the  interest  taken  by  them  in  their 
work,  and  their  great  assiduity,  rendered  excellent  service.  Of  these^ 
the  former  has,  in  addition  to  the  carrying  out  of  a  very  large  number 
of  gold  and  silver  assays,  also  made  numerous  analyses  of  important 
minerals,  and  likewise  conducted  a  very  great  variety  of  miscellaneous 
examinations,  whilst  the  latter  has  made  analyses  of  a  great  many 
natural  waters,  of  some  iron  and  manganese  ores,  also  of  some  rocks, 
and  in  addition  carried  out  some  miscellaneous  examinations. 

"  In  the  work  connected  with  the  mineralogical  section  of  the 
museum,  I  have  had  the  hearty  co-operation  and  assistance  of  Mr. 
R.  L.  Broadbent  Apart  from  the  general  museum  work,  including 
the  labelling  and  cataloguing  of  all  newly  received  specimens,  and  the 
maintenance  of  the  collection  generally  in  an  orderly  condition,  he  has 
replaced — in  the  collections  illustrating  the  distribution  of  iron, 
copper,  lead,  antimony,  and  other  ores — close  upon  a  thousand 
manuscript,  by  printed  labels  ;  and  also  labelled  and  catalogued  the 
contents  of  four  recently  added  new  cases,  consisting  of  one  hundred 
and  eighty- three  specimens  of  gold  and  silver  ores,  collected  by  Mr.  R.  G. 
McConnell,  from  various  mines  and  claims  in  the  Trail  Creeek,  Nelson, 
Toad  Mountain,  Slocan,  and  Ainsworth  mining  districts,  in  West 
Kootenay,  British  Columbia. 

"  Some  of  the  specimens  contained  in  the  cases  have  been  replaced 
by  more  characteristic  ones,  and  others,  to  the  number  of  one  hundred 
and  twenty-four,  added — including  the  following : — 

(A.)  Collected  by  members  of  tli^  staff  or  otiiers  engaged  in  Jietd-toork 
in  connection  tvith  the  Survey : — 
Bailey,  L.  W.:— 

a.  Magnetite    and  specular   iron  ore  from  Lepreau,    Charlotte- 
County,  N.B. 
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6.  limestone  from  L'Etang,  Charlotte  County,  N.  B.  Contributions 

c.  Umber  from  Letite,  Charlotte  County,  N.  B.  Ca/T'^"°'~ 

d  Pyrite  from  Red  Head,  St.  John  County,  N.B. 
e.  Copper  ore  from  Adams  Island  and  Simpson  Island,  Charlotte 

County,  N.B. 
/.  Copper  ore  from  Alma,  Albert  County,  N.B. 
g.  Dolomite  with  galena  from  Frenchman's  Creek,  Lancaster,  St. 

John  County,  N.B. 
A,  Pyrolusite  from  Quaco,  St.  John  County,  N.B. 
%,  Bog  manganese  (wad)  from  Dawson  Settlement,  Albert  County, 

N.B. 
/.  Stibnite  from  Prince  William,  York  County,  N.B. 
k.  Nickeliferous  pyrrhotite  from  St.  Stephen,  Charlotte  County, 

N.B. 
L  Clay  from  near  Deadman  Harbour,  Charlotte  County,  N.B. 
m.  Serpentine  from  the  Narrows  of  the  St.  John  River,  St.  John 

County,  N.B 
n.  Felsite  (polished)  from  Chamcook  Mountain,  Charlotte  County, 

N.B. 
o.  «  Black  Granite  "  from  Bocabec,  Charlotte  County,  N.B. 
p.  Grindstone,    nile-green  scythestones,  etc.,  from  Stonehaven, 

Gloucester  County,  N.B. 
q.  Specular  iron  ore  from  Cranberry  Head,  St.  John  County, 

N.B. 
r.  Pyrolusite  from  Tete-a-gauche,  Gloucester  County,  N.B. 

Barlow,  A.  K:  — 

a.  Sodalite,  nephelite,  cancrinite  and  zircon  from  the  Township  of 

Dungannon,  Hastings  County,  O. 

b.  Auriferous  rock  from  the  Crystal  gold  mine,  Wahnapitae  Lake, 

District  of  Nipissing,  0. 

Cole,  A.  A.:— 

Columnar  graphite  from  lot  21,  range  VIL,  Buckingham,  Ottawa 
County,  Q. 

Faribault,  E.  R.:— 

a.  Iron  ochre  from  East  Chester,  Lunenburg  County,  N.S. 
h.  Stibnite  from  West  Gore,  Hants  County,  N.S. 

Ferrier,  W.  F..— 

a.  Qaartz  crystals  from  lot  1,  con.  IX.,  Madoc,  Hastings  County,  O, 
h,  Stilpnomelane  (var.  chalcodite)  from  lot  12,  con.  V.,  Madoc, 

Hastings  County,  O. 
e.  Erythrite   from   the    Cross   mine,    Madoc   Village,    Hastings 

County,  0. 
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d.  Limonite  (var.  bog  iron  ore)  and  bflematite  from  lot  9,  con,  XIV., 

Huntingdon,  Hastings  County,  O. 

e.  Corundum  from  lot  14,  con.  XIV.,  Carlow,  Hastings  County,  O. 
/.  Corundum  (blue)  from  lot — ,  con.  IX.,  Methuen,  Peterborough 

County,  O. 
g.  Corundum  from  lot  4,  con.  XVIIL,  and  lot  1,  con.  XIX., 

Raglan,  Renfrew  County,  O, 
h,  Muscovite    from    the  Township   of   Methuen,   Peterborough 

County,  O. 
i.  Pyroxene  crystals  from  lot  3,  con.  IV.,  Herschel,  Hastings 

County,  O. 
j.  Nephelite,   odalite  cancrinite,  zircon,  apatite,  and  biotite  from 

the  Township  of  Dungannon,  Hastings  County,  O. 
L  Bismuthinite  from  lot  34,  con.  IV.,  Tudor,  Hastings  County,  O. 
McConnell,  R.  G.:— 

Collection  of  gold  and  silver  ores  from  the  following  mines  and 

claims  in  the  Trail  Creek,  Nelson,  Toad  Mountain,  Slocan  and 

Ains worth  mining  districts.  West  Kootenay,  B.C.: — 
a.  Trail  Creek  mining|[district — 


Jumbo  mine. 
Josie  mine. 
Cliff  mine. 
War  Eagle  mine. 
Crown  Point  mina 
Red  Mountain  mine. 
Homestake  claim. 
Lily  May  claim. 
Sheep  Creek  Star  claim. 
Gold  Star  claim. 
Le  Roi  mine. 
Iron  Colt  claim. 
Gold  Hill  claim. 
Great  Western  claim. 
Iota  claim. 
Apache  claim. 
Black  Hawk  claim. 
Gladiator  claim. 
b.  Nelson  mining  district — 
Mersey  claim. 
Elise  mine. 
Homestake  claim. 
Ben  Hassan  claim. 


Sovereign  claim. 
Monte  Cristo  claim. 
Deer  Park  claim. 
Union  claim. 
Nickel  Plate  mine. 
Commander  claim. 
R.  E.  Lee  claim. 
April  Fool  claim. 
Mayflower  claim. 
Dead  wood  group. 
Iron  Horse  mine. 
Kootenay-Columbia  mine. 
Coxey  claim. 
Heather  Bell  claim. 
Iron  Chief  claim. 
Waterloo  mine. 
Aaron's  Isle  claim. 
0.  K.  mine.  Sheep  Creek. 

Queen  Victoria  claim. 
Maud  S.  claim. 
Arnold  claim. 
Canadian  King  claim. 


North  Fork  of  the  Salmon  River. 
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Toad  Mountain  mining  district — 
Whitewater  mine.  Dandy  mine. 

Grizzly  Bear  claim.  Silver  King  mine. 

Iroquois  claim.  Golden  Dale  claim. 

Starlight  claim.  Golden  King  claim. 
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d,  Slocan  mining  district — 

Arlington  mine. 
Dayton  claim. 
Nancy  Hanks  claim. 
Carbonate  mine. 
Enterprise  mine. 
Utica  claim. 
Reco  mine. 
Slocan  Star  mine. 
Granite  Mountain  claim. 
Antelope  mine. 
Tamarack  claim. 
Fisher  Maiden  mine. 
Kalispell  claim. 
Texas  mine. 
Currie  mine. 
Ivanhoe  mine. 
Noble  Five  mine. 
Lucky  Jim  mine. 
Monitor  mine. 
Beaver  mine. 
Alamo  mine. 
Goodenough  mine. 
Silver  Bell  mine. 
Miner  Boy  claim. 
L.  H.  claim. 


MoUie  Hughes'  claim. 
Rambler  mine. 
Proctor's  claim. 
Best  mine. 
Idaho  mine. 
Ohio  claim. 
Phoenix  claim. 
Mountain  Chief  mine. 
Evening  Star  claim. 
Two  Friends  mine. 
Ruth  mine. 
Last  Chance  mine. 
Alpha  mine. 
Freddie  Lee  mine. 
Cumberland  mina 
Daisy  claim. 
Alameda  claim. 
Noonday  mine. 
Deadman  mine. 
London  group. 
Bluebird  mine. 
Wellington  mine. 
Eureka  mine. 
Reid  &  Robinson  claims. 
Springer  Creek. 


North  Fork  of  Carpenter  Creek. 

e,  Ainsworth  mining  district — 

King  Solomon  claim.  Lady  of  the  Lake  claim. 

Skyline  mine.  No.  1  mine. 

Blue  Bell  mine.  Woodberry  Creek.  (Can.  Pac.  Co.) 

McEvoy,  J. : — 

Molybdenite  and  andradite  from  three  miles  south-west  of  Grand 
Prairie,  Yale  district,  BiC. 
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Anderson,  J.  H.,  Petpeswick  Harbour,  N.S. : — 

Aurifurous  quartz  from  the  Anderson  mine,  Lake  Catcha  gold- 
district.  East  Chezzetcook,  Halifax  County,  N.S. 

Bache,  R.  P.,  Bound  Brook,  New  Jersey  U.  S. : — 

Disseminated  graphite  from  lot  26,  range  Y I.,  Buckingham,  Ottawa 
County,  Q. 

Bamum,  S.,  Madoc,  Hastings  County,  O.  : — 

Sphalerite  from  lot  1,  con.  XI.,  Marmora,  Hastings  County,  O. 

Baumgarten,  Mrs.  H.,  Ottawa,  per  W.  J.  Wilson  ; — 

Quartz  crystal  and  muscovite  from  mica  mine  near  Lac  du  Pied 
des  Monts,  18  miles  from  Murray  Bay,  Charlevoix  County,  Q. 

Best,  James,  Bird  Creek,  Hastings  County,  O.,  per  A.  K  Barlow : — 
Corundum   crystal   from   lot   4,  con.  XYIII.,  Raglan,  Renfrew 
County,  O. 

Bhie,  A.,  Director  of  the  Ontario  Mining  Bureau,  Toronto,  O. : — 

Corundum  (blue)  from  lot  14,  con.  IX.,  Methuen,  Peterborough 
County,  O. 

Bostock,  H.,  M.P.,  Monte  Creek  Ranch,  Ducks,  B.C. : — 

Obsidian  from  creek  near  Martin's,  South  Thompson  River,  B.C. 

Chambers,  R.  E.,  M.  K,  Bridgeville,  N.S.,  per  Dr.  H.  M.  Ami  :— 

Limonite  from  the  East  Branch  of  East  River,  Pictou  County,  N.S. 
Claxton,  F.  J.  :— 

Amygdaloidal  trap  with  native  copper,  from  about  two  miles  from 
the  line  of  railway  of  the  Union  Collieries  Company,  and 
about  thirteen  miles  inland  from  Union  Bay,  Vancouver 
Island,  B.C. 

Coe,  A.,  Madoc,  Hastings  County,  O.,  per  W.  F.  Ferrier : — 

a.  Calcite  crystals  on  haematite  from  lot  9,  con.  XIV,  Madoc,  Has- 
tings County,  O. 
6.  Chalcopyrite  from  lot  25,  con.  VII,  Madoc,  Hastings  County,  O. 

Danville  Asbestus  and  Slate  Company,  Danville  Q.,  per  K  D.  Ingall : — 

a.  Crude  asbestus.  No.  1,  from  the  Jeffrey  mine,  lot  9,  range  III, 

Shipton,  Richmond  County,  Q. 

b.  Crude  asbestus.  No.  2. 

c.  Teased  asbestus.  No.  1. 
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cL  Teaaed  asbestus,  No.  2.  Contributionfl 

^      ,      ^  to  museum— 

e.  "  Grade   O.  Cont 

f.  "  "       D. 
9.               "                    "       E. 

^.  '*  Asbestic  "  sand. 

t.  Three  samples  of  **  Asbestic  "  plastering. 

De  Beck,  G.  W.,  Vancouver,  B.C.  :— 

Auriferous  quartz  from  Takush  Harbour,  Smith's  Inlet,  N.  of 
Vancouver  Island,  B.C.  : — 

Domville,  Lieut.-Col.  J.,  M.P.,  Rothsay,  N.B.  :— 

Chalcopyrite  and  bomite  from  Mineral  Vale,  Elgin,  Albert 
County,  N.B. 

Ferrier,  W.  R,  Geological  Survey  Dept.,  Ottawa  : — 

a.  Meteorite  (pallasite)  from  Brenham  Township,  Kiowa  Countyi 

Kansas,  U.S. 

b.  Anhydrite   from    lot    4,    con.    Ill,  North    Burgess,    Lanark 

County,  O. 

c.  Whartonite  (of  Dr.  Emmens)  from  lot  2,  con.  11,  Blezard,  Dis- 

trict of  Nipissing,  O. 

Pitzgerald,  J.,  Greenview,  Hastings  County,  O.,  per  W.  F.  Ferrier : — 
Corundum  (crystal)  from   lot  4,  con.   XVIII,  Raglan,  Renfrew 
County,  O. 

Gray,  W.  M^.  K,  London,  England  : — 

Collection  of  gold  ores  from  West  Australia  : — 

a.  Dark-gray  mica  schist,  carrying  iron-pyrites,  from  the  Ivanhoe 
mine,  Hannans. 

h.  Gray  schistose  rock,  carrying  native  gold,  from  Lake  View, 
EUuinans. 

c.  Slightly  weathered  quartzite,  carrying  native  gold,  from  Hoff- 
man, fourteen  miles  north  of  Niagai*a. 

d  White  subtranslucent  quartz  carrying  native  gold  from  Mount 
Malcolm  Proprietary,  Mount  Margaret  district. 

e.  Weathered  sandstone  carrying  native  gold  from  Cashman's 
Reward,  Forty-two-mile  district. 

/  An  association  of  white  quartz  and  white  kaolin  from  Cash- 
man's  Reward  (surface  stone).  Forty-two-mile  district. 

g.  Banded,  white,  greenish-gray  and  grayish-black  steatite,  carry- 

ing native  gold  from  Devon  Hill  End,  Broad  Arrow  district. 
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to  m^eS^-^  Haley,  Allen,  M.  P.,  Windsor,  N.S.  :— 

Cont.  Filiform  native  silver  from  No.  1   mine,  Ainsworth  mining  dis- 

trict, West  Kootenay,  B.C. 

Hardman,  J.  E.,  C.  E.,  Montreal,  Q.  : — 

Coal  from  near  the  junction  of  Keremeos  road  with  the  road  from 
Penticton  to  Osoyoos,  B.C. 

Harris,  J.  M.,  Sandon,  B.C.,  per  Dr.  G.  M.  Dawson : — 

Silver  ores  from  the  Mollie  Gibson  lead,  Reco  mine,  and  the 
Arlington  mine,  Slocan  mining  district.  West  Kootenay, 
B.C. 

James,  Capt.  W.  E.,  Combermere,  O.,  per  W.  F.  Ferrier : — 

Corundum  (crystal)  from  lot  4,  con.  XVIII.,  B^glan,  Renfrew 
County  O. 

Jones  &  Stark,  Messrs.,  Wellington  and  Nanaimo,  B.C.,  per  W.  F. 
Ferrier : — 

Molybdenite  from  the  Marguerite,  Evangeline  and  Josephine 
claims,  north  side  of  Mount  Buttle,  about  five  miles  north  of 
Cowichan  Lake,  Vancouver  Island,  B.C. 

Lanigan,  R.,  Calumet,  Q.  : — 

Porcelain-ware  manufactured  from  kaolin  found  on  lot  5,  range 
VI.,  Amherst,  Ottawa  County,  Q. 

Low  &  Blenkhorn.  Messrs,  Nappan,  N.  S.,  per  Hugh  Fletcher : — 

Chalcocite  from  the  farm  of  Amos  Blenkhorn,  on  the  road 
between  Nappan  and  Maccan,  Cumberland  County,  N.S. 

Mc Arthur,  D.  fl.,  Calabogie,  0. 

Tremolite  (var.  asbestus)  from  lot  22,  con.  IV.,  Blythfield,  Ren- 
frew County,  O. 

McAllister,  W.  B.,  Ottawa,  O.,  per  W.  P.  Ferrier:— 

Quartz  crystals  from  lot  23,  range  XIII.,  Eardley,  Ottawa  County, 

Q. 

McKenzie,  H.  R.,  C.  E.,  Sydney,  N.S.  :— 

Soapstone  from  Landing  Cove,  north  shore  of  Gabarus  Bay,  near 
Louisbourg,  Cape  Breton  County,  N.S. 
McLellan,  A.,  117  Metcalfe  St.,  Ottawa  :— 

Tremolite  (var.  asbestus)  from  lot  22,  con.  IV.,  Blythfield,  Ren- 
frew County,  O. 

Moffatt,  C.  P.,  North  Sydney,  N.S.  :— 

Chalcopyrite  from  George  River,  Cape  Breton  County,  N.S. 
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Newby.  Frank,  Ottawa,  0. :-  Z^^^- 

Tremolite  (var.  asbestus)  from  near  Calabogie,  Renfrew  County,  ^'^'**- 
0. 

North   American   Graphite    Company,   Ottawa,   O.,   per  H.   P.   H. 
Brumell,  Manager : — 
a.  Disseminated  graphite  from  lot  28,  range  VI.,  Buckingham, 

Ottawa  County,  Q. 
6.  Vein  graphite  from  the  same  locality  as  the  preceding. 

c.  Prepared   graphite,  for  crucible  making — Grades  L.B.,  L.C., 

L.D.  and  L.G. 

d.  Prepared  graphite,   for  lubricating — Grades  L.B.,  L.C.,  L.D., 

L.L.,  S.A.  and  S.A.X. 
€.  Prepared   graphite,  for  packing — Grades  L.D.,  L.F.  and  L.M. 
/  Prepared  graphite,  for  stove  polish  and  pencils — Grade  S.A. 

and  S.A.X. 
g.  Prepared  graphite,  for  paints — Grade  S.A.,  S.B.,  P.A.,  P.C. 

(gray),  P.D.  and  P.E. 

A.  Prepared  graphite,  for  electrotyping — Grades  E.A.,  L.L.,  S.A. 
and  S.A.X. 

t.  Prepared  graphite,  for  graphite  greases — Grades  S.A.,  S.A.X., 
S.B.  and  L.L. 

Northumberland  Stone  Company,  Shediac,  N.B.  per  Foster  Pickard, 
Manager : — 

Sandstone  (6  in.  cube,  dressed)  from  Buctouche,  Kent  County, 
N.B. 

Obalaki,  J.,   Mining  Inspector,  province  of  Quebec,  Quebec,  Q.,   per 
C.  W.  Willmott  :— 
Grossularite  from  P.  P.  Hall's  chromite  mine,  block  A,  Coleraine, 
near  Black  Lake,  Megantic  County,  Q. 

Ogilvie,  Wm.,  Ottawa,  O.:— 

a.  Coal  from  Coal  Creek,  Yukon  River,  N.W.T. 

6.  Mineral  resin,  Yukon  River,  N.W.T. 

c.  Collection  of  rocks  from  the  Yukon  district,  N.W.T. 

Reed,  Dr.  J.,  Reedsdale,  Megantic  County,  Q. 

Bornite  from  Harvey  Hill,  Leeds,  Megantic  County,  Q. 
8<me«,  F.,  Clinton,  B.  C.:— 

a.  Auriferous  quartz  from   the  Golden  Eagle,  Golden  Cache,  and 
Excelsior  claims,  Cayoosh  Creek,  Lillooet  district,  B.C. 
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b.  Auriferous  quartz  from  the  Ida  May  and  Forty  Thieves  claimSy 
Head  Waters  of  the  South  Fork  of  Bridge  River,  lillooet 
district,  B.C. 

Struthers,  Dr.  R.  B.,  Sudbury,  0.,  per  Dr.  H.  M.  Ami  :— 

Anthraxolite  from  lot  9,  oon.  VI,  Fairbaak,  district  of  Algoma,  O. 

Sutherland,  Hugh,  Winnipeg,  Man.: — 

Silver  ore  from  the  Silver  Nugget  mine,  Eight-mile  Creek,  Slocan 
Lake,  West  Kootenay,  B.C. 

Taylor,  J.  W.,  Ottawa,  O .  :— 

Microcline  from  the  Township  of  Templeton,  Ottawa  County,  Q. 
Waterman,  W.  J.,  Vancouver,  B.C.: — 

Radiated  quartz  from  Valdez  Island,  Seymour  Narrows,  B.C. 

West,  Howard : — 

Calcite  from  Wilson  Creek,  Slocan  Lake,  West  Kootenay,  B.C. 

Wheeler,  A.  0.,  Ottawa,  O.:— 

Marl  from  the  Fraser  River  valley,  near  Mission  City,  B.C. 

Wells  and  Redpath,  Messrs.,  Kamloops,  B.C.: — 

Asbestus  from  the  south  side  of  Tulameen  River,  nearly  opposite 
Bear  Creek,  Yale  district,  B.C. 


Educationa  "  Mr.  C.  W.  Willimott  has,  for  the  most  part,  been  engaged  in  making 

aupplfed"*       up  collections  of  minerals  and  rocks  for  distribution  to  various  Canadian 

educational  institutions.     The  following  is  a  list  of  those  to  which  such 

collections  have  been  sent : — 

1.  Ck>llegiate  Institute,  Seaforth,  O .' . .  .ConBisting  of  120  specimens. 


2.  High  School,  Calgary,  N.W.T., 

3.  Public  School,  Hopewell  Cape,  N.B 

4.  Union  Mine  School,  Oomox,  V.I.,  B.C 

5.  West  Kent  School,  Charlottetown,  P.E.I . . 

6.  High  School  OriUia,  O 

7.  High  School,  Summerside,  P.E.I , 

8.  Provincial  Normal  School,  Winnipeg,  Man. 

9.  High  School,  Oxford,  N.S 

10.  Granby  College,  Granby,  Q 

11.  Public  School,  Parrsborough,  N.S 

12.  County  Academy,  Shelburne,  N.S 

13.  Public  School,  Andover,  N.B 

14.  St.  Vincent's  School,  St.  John,  N.B 

15.  Joggins  Mine  School,  Joggins  Mines,  N.S. . 

16.  Queen's  County  Academy,  Liverpool,  N.S. . 

17.  Mont  Ste.  Marie  Convent,  Montreal,  Q 

18.  B.  C.  School  of  Mines,  Vancouver,  B.C 


120 

80 

80 

120 

120 

120 

120 

120 

120 

80 

40 

80 

80 

80 

120 

80 

120 
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19.  Cong,  dea  Soeure  de  Ste.  Croix  et  des  Sept  Dou-  Educationak 

Ifure,  Montreal,  Q Consisting  of  80  sptjciinens.  collections 

2a  High  School,  Williamstown,  O "  120         "          supplied— 

2L  High  School,  St.  Stephen,  N.B '»  40         "           ^^''^• 

22.  Polytechnic  School  of  Laval  University,  Montreal, 

Q *'  64 

23.  Sacred  Heart  Academy,  London,  O "  80         ** 

24.  Grammar  School,  Bathurst,  N.B    •*  120         ** 

25.  Convent  Jesus  Marie,  St.  Joseph  de  L^vis,  Q **  80         " 

26.  High  School,  Stellarton,  N.S '*  120         '* 

27.  High  School,  Great  Village,  N.S *•  80 

28.  Collegiate  Institute,  Kingston,  O **  120         ** 

29.  High  School,  Bridgewater,  N.S **  120 

30.  Superior  School,  Upper  Maugerville,  N.B "  80         " 

31.  McGill  College,  Montreal,  Q **  8         ** 

32.  University  I  if  New  Brunswick,  Fredericton,  N.B.        '*  8         ** 

33.  University  of  Toronto,  Toronto,  O "  8 

34.  Queen's  University,  Kingston,  O •*  8         ** 

35.  University  of  Laval,  Quebec,  Q *'  8         " 

36.  School  of  Mining  and  Agriculture,  Kingston,  O. .        **  S         " 

37.  Grammar  School,  Richibucto,  N.B "  120         " 

38.  Grand  Harbour  School,  Grand  Manan,  N.B "  80 

.39.  Public  Library,  St.  Catharines,  O **  120         ** 

40.  Laval  Business  College,  St.  Vincent  de  Paul,  Q. . .        **  120         " 

4L  Huron  Street  Public  School,  Toronto,  O "  80         '* 

42.  DemiU  Ladiea'  College,  St.  Catharines,  O '*  80         *• 

43.  Imperial  Institute,  London,  Eng '*  12         '* 

44.  Morin  College,  Quebec,  Q *•  40 

45.  Public  School,  Riverside,  N.B **  80 

46.  High  School,  Tracadie,  N.B "  120 

47.  Hants  Border  School,  Hantsport,  N.S **  J^O 

48.  Convent  du  Sacre  CcBur,  Ottawa,  O **  SO 

49.  High  School,  Waterford,  N.B "  120 

50.  High  School,  St.  Catharines,  O •  120 

51.  The  Academy,  Yarmouth,  N.S •*  120 

52.  Salem  School,  Salem,  N.S "  80 

53.  High  School,  Mitchell,  O "  120 

54.  High  School,  Markham,  O "  120 

55.  Havergal  Ladies*  College,  Toronto,  O **  120         " 

56.  District  No.  1  School,  ** The  Range,"  N.B "  80         " 

57.  Public  School,  Jarvis,  O "  80 

58.  Public  School,  Brandon,  Man **  80         *' 

"Making  a  totai  of  5,164  specimens  thus  distributed.  In  addition, 
specimens  of  various  mineral  substances  have  been  supplied  by  request 
to  several  institutions  and  firms. 

"  In  the  early  part  of  the  summer  Mr.  Willimott  visited,  with  the  Collections 
object  of  procuring  further  material  for  the  making  up  of  collections  °^®  ^'^tt!^" 
and  simultaneously,  cabinet  specimens  for  the  museum — the  townships 
of  Hull,  Wakefield,  Masham,  Wright,  Maniwaki  and  Egan,  in  Wright 
(xmnty,  and  those  of  Ald6eld,  Cawood  and  AUeyn,  in  Pontiac  county, 
in  the  province  of  Quebec ;    as  likewise  the  townships  of  Cameron, 
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Collections  Papineau  and  Calvin,  in  the  district  of  Nipissing,  and  those  of  Griffith, 
WUUmot?—  Lyndoch,  Raglan  and  Sebastopol,  in  Renfrew  county,  in  the  province 
CoiU.  of  Ontario. 

"  In  the  prosecution  of  this  work  he  procured,  amongst  other  speci- 
mens : — 

8i)eoimens.      Weight. 

Albite 24 

Apatite,  crystals 150 

Amazon  stone 150 

Aubestus 7 

Barite 400  iwunds. 

Calcite 150      ** 

Chrysotile.. 2 

Chalcedony    2 

Corundum 200 

Fluorite ; 30 

Gneiss 700      ** 

Graphic  granite 2 

Graphite 2 

Grossularite 130 

Hornblende,  crystallized  . 150      ** 

Limestone,  crystalline 300      ** 

Mica.   8 

Mica,  crystals 50 

Microcline 3 

Molybdenite,  from  Aldfield,  Hull  and  Egan 60 

Molybdenite,  from  Alleyn. 100      " 

Mountain  cork 70 

Pyroxene 30 

Quartz,  crystals 130 

Quartz,  massive    200      ** 

Serpentine.....       450      ** 

Tourmaline,  crystallized  235 

Tremolite 400      " 

Wollastonite 100 

"Amongst  the  minerals  collected  by  Mr.  Willimott  for  the  museum, 
collection,  was  one  which  proves  on  examination  to  be  a  rare  and  in- 
teresting species  not  previously  found  in  Canada.  This  will  be  referred 
to  in  full  in  my  forthcoming  report.  Mr.  Willimott  also  made  some 
useful  notes  in  regard  to  the  occurrence  of  some  of  the  above-mentioned 
minerals — more  especially  touching  that  of  the  molybdenite. 

"  In  addition  to  the  above  minerals,  Mr.  Willimott  has  received  for 
making  up  collections  the  following  from  Mr.  W.  F.  Ferrier : — 

Specimens.    Weight. 

Andradite 16 

Nephelite,  with  albite 60 

Corundum,  in  matrix lOOpoimds. 

Pyroxene,  crystals 200 

Quartz,  crystab 380 
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LITHOLOGY. 

Mr.  W.  F.  Ferrier  reports  as  follows  on  the  lithological  work  of  the  Lithology. 
year: — 

"The  usual  routine  work  has  been  carried  on  during  the  past  year. 
It  has  comprised  the  examination  and  reporting  on  numerous  miscel- 
laneous minerals  and  rocks,  including  interesting  series  of  rock  speci- 
mens from  the  cinnabardeposits  near  Kamloops  Lake,  British  Columbia^ 
and  some  of  the  Seine  River  gneisses  collected  by  Mr.  Mclnnes. 

"  In  the  museum,  temporary  labels  have  now  been  placed  in  all  the  Museum. 
npright  cases  of  the  stratigraphical  collection  of  rocks.  A  camera  for 
taking  micro-photographs  with  the  new  Fuess  microscope  lately 
acquired,  has  enabled  a  number  of  interesting  photographs  illustrating 
the  structure  of  various  rocks  to  be  obtained,  some  of  which  will  be 
pablished  in  forthcoming  reports. 

"On  the  27th  of  June  I  left  Ottawa  to  continue  my  observations  on  Field-work. 
the  corundum  deposits  of  Hastings  and  Peterborough  counties,  O., 
and  also  to  examine  the  nepheline-syenite  localities  in  the  former 
ocmntj  for  rare  minerals.  During  a  portion  of  the  time  I  made  my 
bead-quarters  at  the  camp  of  Mr.  Barlow  of  this  Survey,  whose  work 
lay  in  the  vicinity. 

"The  nepheline-syenites  of  Dangannon  township  were  carefully  ex-  Minerals 
amined,  and  fine  specimens  of  sodalite,  nepheline,  cancrinite,  biotite, 
apatite,  hastingsite,  etc.,  were  secured.     Besides  these  minerals  some 
rare  and  interesting  species  not  previously  observed  were  collected  and 
will  shortly  be  described. 

"  From  Dungannon  I  went  with  Mr.  Barlow  to  the  pyroxene  locality 
in  the  township  of  Herschel,  and  collected  some  hundreds  of  exceed- 
ingly fine  and  perfect  crystals.  I  then  went  south  to  Madoc,  collecting 
blende,  quartz  crystals,  hiematite,  erythrite  and  calcite  in  the  neigh- 
bourhood, and  drove  to  the  corundum  locality  in  the  township  of 
Methuen,  Peterborough  county. 

"  The  corundum  here,  as  in  Hastings,  occurs  in  a  coarse  pegmatite,  Corundum. 
distributed  rather  sparsely  throughout  the  mass  and  intimately 
associated  with  muscovite,  in  which  it  is  frequently  completely  em- 
bedded. Some  of  it  is  of  a  rich  sapphire  blue  colour,  but  no  material 
fit  for  cutting  was  found.  No  good  crystals  were  seen,  the  corundum 
occurring  in  irregular  rounded  masses,  having  a  most  curious  corroded 
surface,  greatly  resembling  the  rounded  and  corroded  quartz  crystals 
that  occur  in  the  bomite  at  the  Harvey  Hill  mines  in  the  Eastern 
Townships  of  Quebec. 
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"I  returned  to  Madoc  and  went  north  again  to  the  township  of 
Carlow,  where  the  original  corundum  locality,  near  Armstrong's  mills, 
was  visited,  fine  crystals  collected  and  several  photographs  taken  by 
Mr.  Barlow.  From  Carlow  I  proceeded  to  the  corundum  locality  on 
the  farm  of  Henry  Robillard,  lots  1  and  2,  concession  XIX.,  and  3  and 
4,  concession  XVIII.,  Raglan  township.  The  occurrence  of  the  corun- 
dum here  appears  to  be  of  much  the  same  character  as  in  Carlow,  but 
some  interesting  and  new  facts  were  observed. 

"  In  the  same  hill  we  found  syenite,  granite  and  nepheline-syenite 
occurring  in  such  relations  as  to  leave  no  doubt  in  my  opinion  that  we 
have  there  a  magnificent  example  of  magmatic  difierentiation  of  rock 
tvpes.  The  corundum  occurs  impartially  distributed  "throughout  the 
whole  of  these  three  types  of  rock.  This  particular  locality  will  be 
fully  described  in  Dr.  Adams's  and  Mr.  Barlow's  report  on  the  r^on. 

"Spinel,  of  a  bright  green  colour,  in  beautifully  fresh  and  well 
formed  octahedrons,  was  found  lining  cavities  in  the  corundum  ;  and 
many  other  interesting  minerals  were  observed. 

"  I  returned  to  Ottawa  on  the  17th  of  July,  and,  availing  myself  of 
your  permission,  attended  the  August  meeting  of  the  British  Associa- 
tion for  the  Advancement  of  Science  in  Toronto,  where  I  read  a  paper 
jointly  with  Mr.  Barlow." 


Mineral  sta* 

tistics. 


MINING   AND   MINERAL   STATISTICS. 

Of  the  work  under  his  charge,  Mr.  E.  D.  Ingall  reports  as  follows : — 

**The  work  of  the  Section  of  Mineral  Statistics  and  Mines  has  been 
prosecuted  throughout  the  year  on  much  the  same  lines  as  heretofore. 

**The  preparation  of  the  preliminary  summary  statement  of  the 
mineral  production  of  the  Dominion  for  1896  was  completed  by  the 
13th  of  February  of  the  current  year.  This  is  the  earliest  date  yet 
accomplished,  and  the  pamphlet  containing  this  tabulated  statement, 
together  with  the  explanatory  matter,  was  distributed  shortly  after- 
wards, 

='0n  26tb  of  June,  a  pamphlet  was  completed  giving  in  tabular  form 
the  production  of  the  various  mineral  industries  of  Canada  from  1886 
to  1896,  inclusive.  This  statement  was  compiled  from  the  summary 
tables  of  mineral  production  found  in  the  annual  reports  of  the  section, 
revised  in  accordance  with  the  latest  information  available  and  brought 
to  a  uniform  basis  of  presentment.     This  was  accompanied  by  explan- 
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atory  matter  relating  to  the  growth  and  change  of  the  various  industries  Mineral  sta- 
dunng  the  eleven-year  period  covered. 

"  As  much  of  the  detailed  information  for  the  detailed  statistical 
report  is  not  available  for  some  months  after  the  close  of  the  year 
dfttlt  with,  it  has  been  found  impossible,  with  present  facilities,  to 
complete  it  and  put  it  through  the  press  till  late  in  the  year  following 
that  to  which  it  refers.  The  full  report  for  1896  is,  however,  printed 
and  distributed  to  our  exchanges.  A  commencement  has  been  made 
toward  revising  the  statistical  data  for  past  years  contained  in  this 
report,  with  regard  to  which  important  information  has  of  late  come  to 
hand  which  was  not  available  in  previous  years. 

"The  collection   of  samples  from   borings   made   throughout  the  Samples  from 
Dominion  and  of  records  of  the  same,  has,  through  the  kindness  of     ""^ 
operators,  been  augmented,  and  progress  has  been  made  in  the  coUec 
tion  of  plans,  photographs  and  other  records  of  mines  and  mineral  de- 
posits. 

"The  widespread  interest  of  late  aroused  in  mining  matters  and  in 
the  mineral  resources  of  the  Dominion  has  greatly  stimulated  inquiry 
on  these  points,  and  the  Section  has,  of  course,  had  to  do  its  share  of 
the  largely  increased  work  of  the  Department  due  to  this  cause. 

"Of  late  years,  for  various  reasons,  but  little  time  has  been  available  Visits  to 
for  the  personal  study  by  the  officers  of  the  Section  of  the  various  ^^^^ 
mineral  industries  of  the  country.  Thus  the  technical  information 
available  for  the  report  is  either  fragmentary  and  somewhat  doubtful 
or  obtained  indirectly  from  various  sources  of  varying  reliability.  An 
effort  was,  however,  made  during  the  summer  to  use  the  little  time 
available,  and  visits  were  made  to  the  iron  deposit  and  quarries  at 
Amprior  and  to  the  galena  deposits  near  Galetta  in  that  vicinity. 

"  With  a  view  to  increasing  our  knowledge  of  the  graphite  industry 
(A  Ottawa  county,  Quebec,  I  made  several  trips  to  the  mines  in  Buck- 
ingham township  to  determine  the  best  lines  of  procedure  to  this  end. 
This  work  was  carried  out  by  Mr.  A.  A.  Cole,  B.A.Sc.,  who  was 
occupied  several  weeks  in  making  the  necessary  surveys  and  examina- 
^ns.  As  a  result  of  his  work  detailed  plans  are  now  available,  show- 
ing the  distribution  of  the  worked  deposits  and  the  extent  and  relations 
of  the  workings,  together  with  notes  on  their  immediate  geological 
surroundings  and  various  other  points.  It  is  intended  to  incorporate 
^ese  results  in  the  next  report  and  to  give  thus,  not  only  the  statistical 
data,  bat  also  the  technical  details  necessary  to  a  complete  descrip- 
tion of  this  industry. 
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Mineral  sta-         <<  During  the  year  Mr.  A.  A.  Cole  has  acted  as  technical  assistant, 
IB  1C8—       .    ^^^  .^  j^Yj  the  staff  o£  the  Section  was  brought  to  its  former  strength 

by  the  appointment  of  Mr.  J.  McLeish,  B.A.,  vice  Mr.  L.  L.  Brophy, 

who  resigned  on  March  31st." 


PALiEONTOLOGY   AND   ZOOLOGY. 

Pal»ontology       Mr.  Whiteaves  submits  the  following  statement  of  the  palaeontology- 
and  Zoology,    ^^j  ^^^  zoological  work  done  in  1897,  either  by  himself  personally  or 
under  his  immediate  supervision. 

Publications.  "The  third  part  of  the  third  volume  of  *  Palaeozoic  Fossils '  referred 
to  in  the  Summary  Report  of  this  Department  for  1896,  was  published 
in  April,  1897.  It  consists  of  114  pages,  large  octavo,  and  is  illus- 
trated by  seven  full-page  lithographic  plates  and  fifteen  woodcuts. 
During  its  preparation,  the  authorities  of  the  United  States  National 
Museum  kindly  lent  to  the  writer,  for  study  and  comparison,  all  the 
fossils  in  their  collection  from  the  Qalena-Trenton  formation  of  the 
Red  River  valley  in  Canada.  These  fossils  were  identified  early  in 
the  spring  and  returned,  named,  on  April  30th. 

"  A  collection  of  fossils  from  the  Cretaceous  rocks  of  North-west 
Bay,  Vancouver  Island,  and  other  localities  in  British  Columbia,  has 
been  examined  and  the  species  detemined,  for  Mr.  Walter  Harvey, 
of  Shoal  Bay,  Thurlow  Island,  B.C.,  who  has  presented  many  fine  and 
rare  specimens  to  the  Museum. 

"  A  paper  entitled  *  Description  of  a  new  genus  and  species  of  Cysti- 
deans  from  the  Trenton  limestone  at  Ottawa,'  was  published,  with 
three  illustrations,  in  the  number  of  the  *  Canadian  Record  of  Science ' 
issued  in  June.  The  genus  is  of  special  interest  to  biologists  on 
account  of  its  close  affinity  to  the  Blastoids.  Two  papers  descriptive 
of  other  remarkable  fossils  in  the  Survey  collection  were  read  at  the 
meeting  of  the  British  Association  for  the  Advancement  of  Science  in 
Toronto.  One  of  these  is  entitled  *  Note  on  a  fish  tooth  from  the 
Upper  Arisaig  series  of  Nova  Scotia,'  and  the  other  *  On  some  remains 
of  a  Sepia-like  Cuttle-fish  from  the  Cretaceous  rocks  of  the  South 
Saskatchewan.' 

"  While  attending  the  meeting  of  the  Royal  Society  of  Canada  at 
Halifax  in  June,  and  that  of  the  British  Association  in  August,  several 
public  and  private  palseontological  and  zoological  collections  were 
examined,  and  a  number  of  specimens  of  interest  secured  for  the 
museum  of  the  Survey. 
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"The  second  part  of  the  first  volume  of  'Contributions  to  Canadian  Paldeontology 
PalsBontologj'  published  in  1889,  contains  an  illustrated  paper  (advance  cw.  ^  ^*^~ 
sheets  of  which  were  distributed  in  1887  and  1888)  entitled  *  On  Hamilton  for- 
some  fossils  from  the  Hamilton  formation  of  Ontario,'  with  a  list  of  the  ojjj^m 
species  at  present  known  from  that  formation  and  province.  Since  this 
paper  was  published,  many  additional  species  have  been  discovered  in 
these  rocks  by  local  collectors,  and  specimens  of  most  of  them  have  been 
presented  to  the  museum  of  the  Survey,  or  acquired  for  it.  It  has,  there- 
fore, been  decided  to  devote  the  fifth  and  concluding  part  of  the  volume 
to  an  illustrated  paper  consisting  of  a  revision  of  this  local  fauna,  inclu- 
sive and  descriptive  of  the  most  recent  additions  thereto.  With  this 
object  in  view  and  before  commencing  the  manuscript  of  this  paper,  a 
visit  was  paid  to  Thedford  in  May,  and  the  large  and  important  collec- 
tions of  the  fossils  of  that  neighbourhood  recently  made  by  the  Rev. 
Hector  Carrie,  Mr.  G.  Kemahan  and  Mr.  N.  J.  Kearney  were  carefully 
examined.  At  Toronto,  Mr.  B.  E.  Walker's  collection  of  the  fossils 
of  the  Thedford  region  was  also  critically  examined.  Numerous 
specimens  from  each  of  these  collections  have  been  borrowed  for  a 
further  and  more  exhaustive  study,  and  Mr.  Charles  Schuchert  has 
most  kindly  lent  the  writer  284  specimens  of  44  species  of  fossils,  and 
a  list  of  all  the  species  that  he  collected  at  Thedford  and  Bartlett's 
Mills,  iu  1895,  for  the  United  States  National  Museum.  Many  of  the 
species  lent  by  Mr.  Schuchert  have  not  previously  been  found  in  Canada, 
and  a  few  are,  apparently,  new  to  science.  A  preliminary  study  of 
the  whole  of  this  material  has  been  made  and  the  manuscript  of  the 
part  of  the  paper  referring  to  the  corals,  eclunodermata,  brachiopoda 
and  pelecypoda,  or  about  one-third  of  ^e  whole,  has  been  written. 
It  is  hoped  that  the  whole  of  the  mannscript,  with  the  plates,  will  be 
ready  for  publication,  and  the  volume  finished,  next  spring. 

"  Since  the  lamented  death  of  Professor  E.  D.  Cope,  in  April,  the  Cietaoeons 
vertebrate  foesils  from  the  Belly  River  and  Laramie  rocks  of  Alberta,  ]^^^^ 
which  had  been  entrusted  to  him  for  study  and  description,  have  been 
retomed  from  Philadelphia.  A  few  of  the  more  fragile  ot  ih%ee 
specimens  were  somewhat  broken  in  transit,  but  these  have  boea 
skilfally  mended  by  Mr.  T.  C.  Weston,  who  has  also  moual^  several 
of  th^n,  especially  two  unique  skulls  of  a  Dinosaur  {LceUvps  inoramahAQy 
Cope),  for  exhibition  in  the  museum. 

"  In  addition  to  the  series  of  vertebrate  fossils  from  the  Red  Deer 
River  collected  by  Mr.  Lambe,  and  the  bones  and  teeth  of  Mastodons 
from  two  localities  in  Ontario  collected  by  Dr.  Ami,  which  are  referred 
to  in  their  reports,  several  interesting  collections  of  fossils  have  been 
acquired  during  the  past  year,  either  by  donation  or  purchase,  and  in 


Digitized  by 


Google 


132  A  GEOLOGICAL  SURVEY  DEPARTMENT. 

Palteontology  most  cases  as  the  result  of  correspondence  or  of  personal  interviews 
«adZoology-  ^j^^  ^^^  collectors. 

Additions  in         "  The  additions  to  the  zoological  collections  in  the  museum  have 
^^  ^^'  been  quite  as  numerous  as  in  previous  years,  as  will  be  seen  in  the  list 

of  contributions  to  the  museum,  in  which  they  are  fully  particularized. 
The  skins  of  the  adult  male  northern  fur-seal  and  two  pups,  and  of 
the  northern  sea-lion  and  cub,  from  the  Pribyloff  Islands,  which 
were  referred  to  in  last  year's  Summary  Report  as  having  been  received 
from  Mr.  James  M.  Macoun,  have  been  mounted  at  the  Ward  Natural 
Science  Establishment  at  Rochester,  N.Y.  The  group  of  the  three 
fur-seals  makes  a  striking  and  attractive  exhibit,  but  the  sea-lion  is 
unfortunately  too  large  to  be  brought  into  the  museum. 

"  The  official  correspondence  has  been  about  as  usual  (a  little  more 
than  200  letters).  The  duties  of  Acting  Director  have  l»een  performed 
for  about  five  weeks,  during  the  Director's  absence  in  British  Columbia. 

Work  by  Dr.        «<  Dr.  Ami  has  continued  the  work  of  determining  palseontolosical 
H.  M.  Ami.  „       .  .      .     „     -  ,  .  .  ^     ,       rN       .    . 

collections,  pnncipalJy  from  the  eastern  provinces  of   the  Dominion,. 

besides  giving  some  time  to  the  preparation  and  display  of  specimens 

in  the  museum. 

''  Lists  of  fossils  from  numerous  localities  in  the  Ottawa  palaeozoic 
basin  and  in  the  valley  of  the  St.  lAwrence,  between  Brock ville  and 
Montreal,  have  been  prepared  and  added  to  those  referred  to  on  page- 
126  of  the  Summary  Report  for  1896,  all  of  which  are  to  accompany 
the  reports  by  Dr.  Ells  on  the  areas  comprised  in  Ottawa  City,  Perth 
and  Pembroke  sheets  (Nos.  119,  120,  122  of  Quebec  and  Ontario). 
These  lists  were  prepared  from  collections  made  by  Dr.  Ells  and  the 
late  Mr.  N.  J.  Giroux  in  1896.  Dr.  Ami  also  assisted  Dr.  Ells  in 
ascertaining  the  precise  geological  horizons  of  certain  much  faulted 
and  disturbed  fossiliferous  limestones  in  the  vicinity  of  Ottawa. 

"  He  has  also  continued  the  work  of  determining  a  large  number 
of  fossils  collected  by  Mr.  Hugh  Fletcher,  Mr.  T.  C.  Weston,  Mr.  J. 
A.  Robert,  and  by  himself,  last  season,  in  Colchester,  Pictou  and 
Antigonish  counties.  With  a  view  to  ascertaining  the  exact  age  of 
the  sedimentary  formations  of  that  part  of  Nova  Scotia,  the  report  and 
geological  maps  of  which  areas  are  being  prepared  for  publication  by^ 
Mr.  Fletcher,  the  greater  portion  of  the  specimens  have  been  examined 
and  preliminary  lists  of  the  species  prepared. 

Field-work  in      "  On  the  first  of  June  Dr.  Ami  received  instructions  to  proceed  to 

ova   CO  la,    j^^^^  Scotia  to  continue  the  work  of  the  two  previous  seasons  and 

*  obtain  local  series  or  lists  of  fossils  from  as  many  places  as  possible  in. 
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the  so-called  Devonian  belt  of  the  southern  parts  of  Pictou  and  Col-  Palaeontology 
Chester  cotmties;'  likewise    *to  visit   such  parts  of  the  province  to  Con^^^^^ 
the  west  as  might  be  found  desirable  in  the  course  of  Mr.  Fletcher's  Pictou  county 
mapping  work,  with  possible  reference  to  the  taxonomic  position  of  the 
New  Glasgow  conglomerates  or  their  equivalents,'  etc.      From  the  Ist 
of  June  to  the  10th  of  August  he  visited  numerous  localities  in  the 
Middle  and  West  River  valleys  of  Pictou  county,  along  the  valleys 
of  the  Salmon  and  Black  rivers  and  Calvary  Brook,  in  the  numerous 
cuttings  afforded  by  the  railway  from  Unien  station  to  West  River 
station.     Special  attention  was  paid  to  the  highly  fossiliferous  shales 
of  Avonport,  Hoi  ton  and  Trenholm  Brook,  in  order  to  ascertain  the 
relations  which  the  Horton  series  of  Sir  Wm.  Dawson  bears  to  the 
fossiliferous  rocks  of  Riverdale  and  other  localities  of  so-called  Devon- 
ian age.     From  these  Horton  beds  a  large  and  interesting  collection 
of  fossils  was  obtained. 

"In  Antigonish  county,  he  also  spent  some  time  obtaining  Antigonuh 
material  both  from  the  undoubted  Silurian  formations  of  the  Arisaig  <><>uti^y* 
shore  and  from  the  supposed  Devonian  series  of  McAra's  Brook. 
From  several  localities  in  this  brook  better  material  was  obtained 
than  on  any  previous  occasion.  It  is  hoped  that  this  will  serve  to  fix 
more  definitely  the  age  of  these  rocks  and  to  enable  the  proper  geologi- 
cal colouring  to  be  given  to  the  maps  of  this  part  of  the  province,  now 
awaiting  publication. 

"  Big  Island  Merigomish,  and  King  Head  were  visited  with  a  view 
of  ascertaining  the  exact  age  of  the  coal-seam  cropping  out  north  of  the 
lobster  factory,  but  the  palseontological  evidence  obtained  in  these  places 
was  very  meagre  and  unsatisfactory. 

"The  Cxunberland  coal  basin  and  the  relations  of  the  Millstone  Grit  Cumberland 
and  the  productive  Coal  Measures  and  of  the  Upper  Carboniferous  ^"'^^y- 
or  Permo-Carbonif erous,  to  one  another,  occupied  a  considerable  por- 
tion of  his  time.  Collections  of  fossils  were  made  at  Spicer's  Cove, 
West  Cove,  Pudsey's  Point,  Sand  River  Cove,  Shulie,  Joggins  and  Fish 
Cove,  in  the  Joggins  Mines  district,  as  well  as  at  Leamington,  in  South 
Brook,  Dixon's  Mills  and  Salt  Springs  mines,  in  the  Springhill  mines 
r^ion.  The  shales  of  Spicer's  Cove  contain  a  flora  apparently  akin  to 
that  of  rocks  which  are  referred  by  Dr.  Ells  to  the  Millstone  Grit. 
This  flora,  however,  has  a  decided  resemblance  to  that  of  the  Coal 
Measures.  In  no  part  of  the  district  did  he  find  types  which  are 
indicative  of  Permian  age. 

"  In  this  work  Dr.  Ami  was  ably  assisted  by  Mr.  Lee  Russell,  of  the 
Provincial  Normal  School,  Truro,  N.S.,  and  by  Mr.  M.  H.  McLeod — 
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Falseontology  Mr.  Hugh  Fletcher's  assistant.     He  desires  to  convey  thanks  also  to 
^Zoology-  p^£  Coldwell,  Prof.  Tufts,  and  to  Mr.  Harold  Tufts,  all  of  Wolfville, 
N.S.,  for  assistance  furnished  whilst  in  their  neighbourhood. 

"  He  has  prepared  preliminary  lists  of  the  fossils  from  these  localities 
which  will  help  to  determine  the  exact  palseontological  and  stratigra- 
phical  relations  of  the  various  members  of  the  disturbed  and  doubtful 
series  of  rock  formations  of  the  counties  of  eastern  Nova  Scotia. 
When  in  Halifax,  Montreal  and  St.  John,  N.B.,  Dr.  Ami  obtained 
access  to  the  palseontological  collections  from  Nova  Scotia  in  the 
museums  of  those  places,  and  secured  lists  of  fossils  which  help  to 
throw  further  light  upon  this  difficult  problem.  In  connection  with 
the  work  a  standard  section  should  be  made,  and  he  suggests  that  a 
careful  examination  might  be  undertaken  of  the  exact  sequence  of  the 
fossils  in  Sir  Wm.  Logan's  great  section  of  Carboniferous  strata  at  the 
Jpggins  shore.  Also  a  series  of  collections  of  fossils  should  be  made 
from  Folley,  Economy,  Parrsboro',  Five  Islands,  Shubenacadie,  Teny- 
oape  and  Walton,  in  Nova  Scotia,  and  from  St.  John,  Mispec,  Albert 
county  and  other  localities  in  New  Brunswick. 

'*  In  connection  with  the  work  in  Nova  Scotia  the  following  points 
may  be  noted  : — 

Notes  on  the        "  (1)  No  fossils  were  obtained  in  the  New  Glasgow  conglomerate  of 
work  done.       t>.  .  . 

Pictou  county. 

"  (2)  In  the  rocks  overlying  the  New  Glasgow  conglomerate  along 
the  eastern  bank  of  the  East  River,  between  New  Glasgow  and  Tren- 
ton, in  Rear  Brook  quarry,  and  along  the  left  bank  of  Smelt  Brook 
above  the  bridge  at  the  Trenton  steel  works,  certain  black  Carbonifer- 
ous and  highly  fossiliferous  shales  occur,  associated  with  soft,  gray, 
and  more  or  less  fine-grained  sandy  shales  and  sandstones  also  fossili- 
ferous. The  evidence  afforded  by  the  fossil  flora  and  fauna  of  this 
series  points  to  the  Carboniferous  rather  than  to  the  Permian  age  of 
the  rocks  in  question.  No  typical  Permian  forms  have  yet  been 
obtained  from  these  beds,  but  land  plants  and  aquatic  animals 
collected  indicate  the  Carboniferous  Period. 

"  (3)  The  nearest  approach  to  Permian  is  found  in  the  strata  of  Cape 
John  and  vicinity,  where  large  branches  of  the  genus  WcUchia  and 
fronds  of  Pecopteris  occur.  These  have  a  Permian  facies,  but  the 
genera  mentioned  might  occur  in  Upper  Carboniferous  rocks.  The  term 
Permo-Carboniferous,  already  used  by  the  Survey,  seems  quite  applic- 
able to  the  shales  and  sandstones  of  Cape  John  and  other  localities. 

*'(4)  The  fossiliferous  sandstones  and  shales  of  the  Union  and 
Riversdale  regions  in  Colchester  and  Pictou  counties,  are  seen  to  lie 
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nnoonformably  beneath  the  fossiliferous  marine  limestones,  sandstones  Palffiontology 

and  shales  of  Lower  Carboniferous  age.     They  hold  plants  and  animals  ^^      ^^"^ 

which    in    their    broad    general  characters  resemble    those  of    the 

eastern  American  Carboniferous — if  we  leave  out  of   consideration 

the  types  which  occur  in  the  *  fern-ledges'  of  Lancaster  county  in  New 

Brunswick,  described  and  regarded  as  Devonian.     The  fossils   which 

show  this  affinity  to  types  of  Carboniferous  age  include,  besides  the 

presence  of  a  protolimuloid  crustacean  closely  allied  to  Presttvichia  and 

erect  trees  of  doubtful  p^ffinities,  such  genera  as :    CalamiteSy  Astero- 

phyUiteSy  Alet/wpteris,  Sphenopterisy  Cydopleris^  Cordaites,  Spirorbis, 

NaiadUes^  (Anthracomya),  Lepidodeiidron^  Leaia,  Carboniay  EstJieriay 

etc.     All  these  have  b^n  found  in  the  Riversdale  and  Union  rocks, 

and  the  following  species  are  common  to  these  rocks  and  those  of 

Lancaster  county,  New  Brunswick :  Cyclopteris  (Aneimites)  Acadica^ 

Lepidodendron     corrugcUum^     Stigma/ria    ficoides,     var.,     Cordaites 

Bobbin  (sometimes  with  numerous  specimens  of  Spirorbis  covering 

the  surface  of  the  leaves),  besides  closely  related  forms  belonging  to  the 

genera  CalamiUSy  Aaterophyllites,  Alethopteris  and  Sphenopieris.     From 

tins  it  would  appear  that    the    strata  of    Union  and    Riversdale 

may  be  regarded  as  equivalent  to  those  in  Lancaster  county,  which 

have  been  described  and  held  to  be  of  Devonian  age. 

"  Some  Ostracods  from  the  rocks  above  referred  to  have  been  sent 
to  Prof.  T.  Rupert  Jones,  and  fragments  of  Crustacea  and  fishes  to 
Dr.  Henry  Woodward  and  Mr.  A.  Smith  Woodward,  of  the  British 
Museum;  who  have  furnished  important  information  in  regard  to 
them. 

"  In  the  museum,  a  large  number  of  boxes  containing  local  series  and  Work  in  the 
lists  of  fossils  has  been  placed  in  the  drawers  below  the  cases,  and  a  "^^^"°*' 
catalogue  of  these  has  been  prepared.  Two  cases  of  fossils  from  the 
Manitoba  Devonian  areas  haye  been  arranged  during  the  year.  To 
the  collection  containing  duplicate  specimens  for  educational  and  dis- 
tribution purposes,  material  has  been  added  from  time  to  time.  Addi- 
tions of  species  to  the  museum  collection  have  been  recorded  and  entered 
in  a  catalogue  of  Canadian  fossils  in  course  of  preparation. 

"Dr.  Ami  also  reports  that  he  has  kept  the  records  and  additions  to 
the  ethnolc^cal  collection  and  has  spent  some  time  in  obtaining 
exact  information  regarding  the  objects  of  Indian  manufacture  recently 
obtained  from  the  Department  of  Indian  Affairs. 

"  On  the  2l8t  of  August  he  was  instructed  to  proceed  to  Learning-  Mastodon 
ton,  in  Essex  county,  Ont,  and  to  Marburg,  in  Norfolk  county,  Ont.,  to  q^^/" 
investigate  recent  discoveries  of  elephantine  remains  at  these  places. 
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Cambro-Silu- 
lian  outliers 


Report  on 
museums. 


Report  by 
Prof.  Lap. 
worth. 


Nearly  six  weeks  were  spent  in  this  work.  He  made  notes  on  the 
mode  of  occurrence  of  the  remains,  and  on  the  characters  of  the  deposits 
in  which  they  were  found,  and  obtained,  not  only  numerous  bones  and 
teeth,  with  portions  of  the  skulls,  of  two  or  more  specimens  of  Masto- 
don, but  also  specimens  of  fossil  wood  and  molluscan  fossils  occurring 
with  the  remains,  which  throw  some  light  on  the  climatic  conditions 
of  the  period  when  these  animals  existed  in  Ontario.  As  far  as  is 
known  the  exact  mode  of  occurrence  of  Mastodon  remains  in  Western 
Ontario  has  not  been  previously  noted. 

"  In  connection  with  the  geology  of  the  district  comprised  in  sheet 
No.  131,  Ontario,  Lake  Nipissing  sheet,  he  has  examined  a  small  but 
important  collection  of  fossils  from  Mattawa,  which  appears  to  represent 
the  most  westerly  outlier  of  Ordovician  strata  in  the  Ottawa  Valley. 
The  list  of  fossils  from  this  locality  will  appear  in  Mr.  Barlow's  report 
on  the  geology  of  that  region.  In  order  to  more  effectively  complete 
the  study  of  the  fossil  fauna  of  the  Lake  Temiscaming  outlier,  sheet 
No.  138  of  the  Ontario  series,  a  box  of  fossil  remains  obtained  by 
officers  of  the  Geological  Survey  during  Sir  Wm.  Logan's  administra- 
tion, was  examined  and  a  list  of  the  species  therein  prepared  to  be 
incorporated  in  the  report  on  the  fossils  of  the  district. 

"  Collections  of  fossils  for  educational  institutions  in  Canada  are  in 
course  of  preparation,  and  seventy- five  specimens  of  fossil  Brachiopoda 
from  the  Island  of  Anticosti  have  been  forwaitied  to  Prof.  James 
Hall,  of  Albany,  N.Y.,  in  exchange  for  specimens  received. 

*'  By  request  of  the  Director,  and  with  his  assistance.  Dr.  Ami  has 
prepared  a  *  Report  upon  the  state  of  the  principal  museums  in 
Canada  and  Newfoundland.'  This  report,  which  was  read  before  The 
General  Conference  Committee  of  the  British  Association  for  the 
Advancement  of  Science  during  its  meeting  in  August  last  at  Toronto, 
has  subsequently  been  printed  in  extenao.  It  is  essentially  a  digest 
of  the  contents  of  thirty-one  museums  in  Canada,  together  with  notes 
on  fifty  private  collections. 

'*  On  several  occasions  he  has  been  called  upon  to  examine  and  report 
upon  materials  obtained  in  the  course  of  boring  operations  in  the 
Palseozoic  rocks  of  various  localities  in  Ontario,  with  special  reference 
to  the  occurrence  of  gas,  oil  or  salt  in  the  strata  penetrated.  These 
reports  were  handed  to  the  Director  from  time  to  time. 

*'Prof.  Charles  Lapworth,  of  Mason  Science  College,  England,  the 
well-known  authority  on  graptolites,  has  completed  the  task  of  identi- 
fying a  large  number  of  specimens  sent  him  since  1885,  and  has  sent 
a  MS.  report  on  the  graptolites  from  many  localities  in  Canada,  from 
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the  Atlantic  to  the  Pacific.     The  specimens  upon  which  this  report  is  Paleontology 
based  were  returned  in  the  spring.  ^c^^^"^^ 

"  The  following  papers  were  prepared  by  Dr.  Ami  during  the  past 
year,  in  addition  to  his  report  on  Canadian  museums  : — 

" '  Notes  on  some  of  the  fossil  organic  remains  in  the  geological 
formations  and  outliers  of  the  Ottawa  Palaeozoic  Basin. '  Royal 
Soc  Can.,  2nd  series,  voL  II.,  sec.  IV.,  pp.  151-158.  *  Synopsis  of 
the  eulogy  of  Montreal,'  being  part  of  British  Medical  Association 
Souvenir  Guide.  *  Contribution  to  the  Palaeontology  of  the  Post- 
Pliocene  Deposits  of  the  Ottawa  Valley.'  Ottawa  Naturalist,  voL  XI., 
No.  1,  pp.  20-26. 

"  Mr.  L.  M.  Lambe  completed  the  revision  of  the  Palaeozoic  tabulate  Work  by  Mr. 
corals  of  Canada,  to  which  reference  was  made  in  the  Summary  Report  ™ 

of  1896,  and  the  manuscript  was  prepared  for  the  printer  at  the  end 
of  February.  The  drawings  thought  necessary  for  the  proper  illustra- 
tion of  the  structural  details  of  the  corals  were  made  by  Mr.  Lambe, 
and  have  been  reproduced,  forming  in  all  five  octavo  plates.  Late  in 
February,  in  continuation  of  his  study  of  Canadian  Palaeozoic  corals, 
work  on  the  Rugcsa  was  begun  and  continued  until  the  middle  of  July. 
There  are  now  known  in  Canada  about  twenty-four  genera  and  over 
one  hundred  species  of  corals  of  this  group. 

"  In  July,  Mr.  Lambe  was  directed  to  proceed  to  the  North-west  Collections 
Territories,  with  the  double  object  of  inspecting  and  reporting  upon  the  §^^11^68^ 
experimental  borings  in  progress  there  and  of  collecting  further  fossil 
r^nains  from  the  Laramie  and  Belly  River  formations  in  the  vicinity 
of  Red  Deer  River.  In  compliance  with  these  instructions,  Mr.  Lambe 
left  Ottawa  on  July  23rd  for  Red  Deer,  Alberta,  from  which  place  it 
was  proposed  to  descend  the  river  by  boat  and  thus  reach  some  of  the 
best  exposures  of  these  formations.  Red  Deer  was  reached  on  July  29th, 
and,  with  two  men  engaged  there,  a  start  was  made  on  the  morning  of 
July  31st. 

*'  Progress  down  the  river  was  rendered  comparatively  easy,  as  there 
was  a  fair  amount  of  water  in  the  stream,  and  the  current  was  moderately 
strong.  The  mouth  of  the  Red  Deer  River,  where  it  debouches  into 
the  south  branch  of  the  Saskatchewan  River,  was  reached  on  August 
31st.  Continuing  down  the  South  Saskatchewan  River,  Saskatchewan 
Landing,  distant  about  three  hundred  and  eighty-five  miles  from  Red 
Deer  by  water,  was  reached  on  September  3rd.  Here  the  fossils  col- 
lected, aggregating  in  all  over  eleven  hundred  pounds  in  weight,  were 
packed  in  boxes  and  transported  by  wagon  south  by  the  Battleford 
trail  to  Swift  Current,  a  distance  of  twenty-seven  miles,  whence  they 
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Palaeontology  were  shipped  to  Ottawa  by  rail.     It  was  found  later,  on  being  unpacked, 
^d^Zoology—  ^Ijj^^  j^^jj^  ^£  ^jjg  fossils,  nearly  all  of  which  were  fragile  and  some  of 
considerable  weight  and  size,  had  suffered  from  their  long  journey. 

"The  Red  Deer  River,  below  Red  Deer,  is  swift,  with  an  average 
fall  of  about  five  feet  to  the  mile,  and  for  about  forty  miles  below  the 
village  is  practically  a  succession  of  short  rapids.  From  Tail  Creek  to 
the  Rosebud  River,  the  current  averages  a  little  over  two  miles  an  hour. 
In  the  lower  part  of  the  river  the  current  is  about  one  and  three- 
quarters  mile  an  hour.  Between  Dead  Lodge  Cafion  and  the  mouth, 
progress  was  often  much  impeded  by  the  prevalence  of  sand-bars,  over 
which  the  boat,  now  weighed  down  by  its  load  of  specimens  and  drawing 
about  eleven  inches  of  water,  had  to  be  constantly  dragged.  On  the 
South  Saskatchewan  River,  using  two  pairs  of  oars  and  assisted  by  a 
favourable  wind,  as  much  as  forty  miles  was  made  in  one  day. 

"  All  the  rocks  exposed  on  either  side  of  the  river,  as  far  as  a  point  a 
couple  of  miles  below  Willow  Creek,  belong  to  the  Laramie  formation 
and  consist,  for  the  most  part,  of  sandstones  and  clay-shales. 
Beyond  this  the  Pierre  rocks  underlying  the  Laramie,  make  their 
appearance  in  the  bottom  of  the  valley,  and  are  continuous  for  a  dis- 
tance of  about  thirty-three  miles,  to  a  point  three  or  four  miles  below 
Bull  Pound  Creek,  where  those  of  the  Belly  River  series  underlying  the 
Pierre  are  met  with. 

"  The  primary  object  of  the  expedition  being  the  collecting  of  repti- 
lian remains,  especially  those  of  dinosaurs,  that  were  known  to  occur 
in  the  rocks  of  the  Laramie  and  Belly  River  formations,  special  search 
was  made  for  bones  in  all  the  rock-exposures  seen  as  the  course  of 
the  river  was  followed  downward.  The  intervals  between  camps 
varied  much,  and  depended  entirely  on  the  richness  of  the  beds  in 
fossil  remains.  When  it  was'  found  desirable,  a  stay  of  two  or  three 
days  was  made  at  one  locality,  or  the  camp  was  then  removed  across 
the  river,  or  only  a  mile  or  tVo  down  stream. 

"  On  leaving  Swift  Current,  Mr.  Lambe  proceeded  to  Edmonton  and 
thence  to  Victoria,  Alberta,  in  connection  with  the  boring  operations 
there  in  progress  under  contract  with  the  government. 

"  Ottawa  was  reached  on  October  2nd. 

Dinosaurian         "  ^^  would  be  premature  to  offer  any  descriptive  account  of  the  fossil 

remains.  organic  remains  collected,  more  especially  as  it  is  hoped  that  further 

collections  may  be  made,  which  will  elucidate  the  relations   of  the 

dinosaurian  bones,  of  which  the  greater  part  of  the  material  consists. 

The  eventual  comparison  of  the  remains  from  the  Laramie  and  Belly 
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River  formations — two  clearly  defined  series  between  which  the  marine 
Pierre  formation  is  interposed — will  undoubtedly  afford  matter  of 
much  interest." 

The  following  is  a  list  of  specimens  collected  by  or  received  from  ContribntionR 
officers  of  the  Survey,  during  the  year  1897  :—  ^  museum. 

Dr.  R.  Bell  :— 

WalroR  skull  from  Baffin  Land. 
Ninety  fossils  from  Akpatok  Island. 
Six  objects  of  Eskimo  manufacture. 
Forty-six  birds'  eggs  from  Hudson  Bay. 

Professor  Macoun : — 

Thirty-four  sets  of  birds'  eggs  from  Alberta,  collected  by  W. 
Spreadborough. 

James  Macoun : — 
Nest  and  eggs  of  the  Lapland  Longspur  and  Gray-necked  Finch, 
and  eggs  of  five  other  species  of  birds,  from  St.  Paul's  Island, 
Behring  Sea. 

J.B.Tyrrell:— 
432  fossils  from  the  Cambro-Silurian  and   Devonian  rocks  of 

northern     Manitoba,     and     fifty     specimens    of    Anodonia 

Simpsoniana  and  Unto  luteolus  from  Lake  Manitoba. 
Stone  knife  obtained  from  Jos^  Mercredi,  Fond  du  Lac,  Lake 

Athabasca,  in  1892. 
Two  fragments  of  pottery  from  He  k  la  Crosse,  Churchill  River, 

collected  in  1892. 
Four  spear  heads  from  Cree  Lake,  Stone  and  Churchill  rivers, 

collected  in  1892. 

A  P.  Low  :— 
Two  specimens  of  the  Ivory  Gull,  shot  in  the  ice  off  Sandwich 
Bay,  Labrador,  June  12,  1897. 

L  M.  Lambe : — 
A  series  of  reptilian  and  plant  remains  from  the  Belly  River  and 

Laramie  formations  of  the  Red  Deer  River,  Alberta. 
Two  stone  mauls  of  Indian  manufacture  from   the   Red   Deer 

River. 

W.  Hclnnes : — 
A  few  obscure  fossils  (loose)  from  the  Lake  of  the  Woods  and 
£agle  Lake,  O. 
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CJontribntiona        Dr.  H.  M.  Ami  : — 

Cont,         ~~  About  2,000  fossils  from   Pictou,  Colchester   and   Cumberland 

counties,  N.  S. 
400  specimens  of  fossil  plants,  fish  remains,  etc,,  from  Avonport, 

Horton  Beach  and  Trenholm  Brook,  King's  County,  N.S. 
Portions  of  the  skeleton  of  two  specimens  of  the  Mastodon  from 

Essex  and  Norfolk  counties,  O. 
336  chipped  flints,  144  arrow-heads,  four  adzes,  three  whetstones 
and  two  gouges,  of  Indian  manufacture,  from  the  township  of 
Woodhouse,  Norfolk  county,  O. 
Dr.  Ami,  L.  M.  Lambe  and  W.  J.  Wilson  :— 
A  number  of  Pleistocene  fossils  from  Besserer's  Grove,  near 
Ottawa. 
The  additions  to  the  palseontological,  zoological  and  ethnological 
collection  during  the  year,  from  other  sources,  are  as  follows  : — 
By  presentation : — 

( A.  — Paloecyn  tology). 

Colonel  C.  C.  Grant,  Hamilton,  O. : — 

Numerous  fossils  from  the  Medina,  Clinton  and  Niagara  forma- 
tions, near  Hamilton. 
B.  K  Lyster  :— 

Several  fossil  plants  from  the  Tertiary  rocks  at  Vancouver,  B.C. 
J.  B.  Hobson  : — 

Portion  of  a  bone  from  the  Cariboo  Hydraulic  mine,  B.C. 
Thomas  Armstrong,  Harwood  Plains,  O. : — 

Specimen  of  Columncuria  Halliy  Nicholson,  from  the  Black  River 
limestone  of  March  township,  Carleton  County,  O. 

Rev.  Hector  Currie,  Thedford,  O.  :— 

Twenty-five  fossils  from  the  Hamilton  formation  at  Thedford  and 
Bartletts  Mills. 

G.  Kemahan,  Thedford,  O.  : — 

Fifty  fossils  from  the  same  formation  and  localities. 
R.  Macintosh,  Thedford,  O.  :— 

Five  fossils  from  the  Hamilton  shales  at  Thedford. 
Colonel  F.  Ruttan,  Winnipeg  (per  J.  B.  Tyrrell)  :— 

Five  fossils  from  the  Hudson  River  formation  at  Little  Stony 
Mountain,  Manitoba. 
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W.  H.  Robson,  Lethbridge,  Alberta  (per  J.  B.  Tyrrell)  : —  Contributions 

100  fossils  from  the  Hudson  River  formation  at  Stony  Mountain,  Cont. 
Man.,  from  the  Silurian  rocks  at  Stonewall,  Man.,  and  from 
the  Cretaceous  rocks  of  Alberta. 

W.  Townley,  Stony  Mountain,  Manitoba  (per  J.  B.  Tyrrell)  : — 
Seven  fossils  from  the  Hudson  River  formation  at  Stony  Mountain. 

John  Gunn;  Stonewall,  Manitoba  (per  J.  B.  Tyrrell) : — 
Specimen  of  a  supposed  new  species  of  Gyroeeras  from  the  Silurian 
rocks  at  Stonewall. 

Donald  Gunn,  Stonewall,  Manitoba  (per  J.  B.  Tyrrell)  : — 

Specimen  of  an  Orihoceras  from  Stonewall. 
Frank  Newby,  Ottawa: — 

Three  fossils  from  the  Guelph  formation  at  Elora. 
W.  G.  Otto,  Vars,  Russell  County,  O.:— 

Specimen  of  an  Orthoceraa  in  a  slab  of  limestone  dug  up  at  Vars. 
Rev.  W.  Patterson,  M.A.,  Leamington,  O.: — 

Eight  fossils  from  the  Comiferous  limestone  of  Essex  County,  O. 

Victor  W.  Lyon,  Jefferson ville,  Indiana,  U.S.A.  : — 

One  hundred  and  eighty-seven  specimens  of  seventy-two  species 

of  fossils  from  the  Devonian  formation,  and  nine  specimens  of 

three  species  from  the  Niagara  formation,  of  Clarke  County, 

Indiana. 

8.  W.  Wilkins,  Ottawa  :— 
Six  species  of  fossils  from  the  Cretaceous  rocks  of  the  Belly  River 
district. 

(B. — Zoology), 

Sir  William  Henry  Flower,  K.C.B.,  &c..  Director  Nat.  Hist  Dep., 
British  Museum : — 
Skull  of  Bull  Gaur  {Boa  gaurus)  from  India. 
Skull  of  Indian  Buffalo  {Boa  bubalua). 

Prof.  lyArcy  W.  Thompson,  Univ.  Coll.,  Dundee,  Scotland : — 
One  egg  of  the  Great  Black-backed  Gull,  two  eggs  of  the  Glaucous 
Gull,  one  egg  of  the  Eattiwake,  and  one  egg  of  the  Dovekie, 
all  from  Disco,  Greenland ;  and  one  egg  of  the  Eittiwake  from 
Davis  Strait. 
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Contributions       Rev.  C.  J.  Young,  Lansdowne,  O. : — 

to  museum— 

€oru.  Specimen  of  Brunnichs  Murre,  shot  on  the  St.  Lawrence  at  Rock- 

port,  O. 
Three  eggs  of  Cooper's  Hawk,  three  of  the  Florida  Gallinule,  and 
three   of    the   Red-winged  Blackbird,    all   taken    in    eastern 
Ontario. 

T.  J.  Egan,  Halifax,  N.S.:— 

Two  specimens  of  the  Black  Rat  (Mus  rattv^)   caught   near 

Halifax. 
Two  specimens  of  the  Red  Phalarope  (Crymophilvsfudicarivs), 

Dr.  C.  F.  Newoombe,  Victoria,  B.C.:— 

Ten  specimens  of  three  species  of  marine  shells  from  British 
Columbia,  not  previously  represented  in  the  museum. 

Walter  Harvey,  Thurlow,  B.C.:— 

Four  specimens  of  a  rare  marine  mollusc  (  Vdutharpa  ampvMacea) 
from  Shoal  Bay,  B.C. 

J.  H.  Fleming,  Toronto  :— 

£gg  of  the  Black-footed  Penguin  {Spheniacvs  demersus). 
Set  of  four  eggs  of  the  Chickadee  (Parua  cUricapilltts)  from  the 
Parry  Sound  district. 

F.  A.  Saunders,  Ottawa  : — 

Skins  of  220  Canadian  birds  and  of  five  Canadian  mammals. 
R.  H.  Hunter,  Ottawa  :— 
Two  eggs  of  the  Night  Hawk  found  on  the  roof  of  a  house  in 
Gilmour  St. 
W.  B.  Dawson,  Ottawa  : — 

Small  land  shells  from  St.  Paul  Island,  Gulf  of  St.  Lawrence. 
W.  T.  Lawless,  Ottawa  : — 

Adult  female  Murre  (Urta  troile)  caught  in  the  ice  at  Kettle 
Island,  Ottawa  River,  Dec.  12,  1897. 
John  Giles,  Mimico,  O.: — 

Curious  variety  of  the  House  Sparrow,  shot  at  Mimico. 
Dr.  James  Fletcher,  Ottawa  : — 

Specimen  of  a  sponge  {CUuhria  delicata,  Lambe)  from   Squirrel 
Creek,  Prince  Edward  Island. 

G.  B.  Boucher,  Fort  Chimo,  Labrador  (per  A.  P.  Low) : — 

Three  eggs  of  the  Gyr  Falcon  and  three  of  the  Semipalmated 
Plover. 
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G.  R.  White,  Ottawa  :—  Contributiom. 

'  to  museum- 

Seven  mounted  photographs  of  the  nest  and  eggs  of  Canadian  ^^''^' 

birds,  in  their  natural  surroundings. 

(C. --Ethnology). 

^^m  the  Department  of  Indian  AfiFairs  : — 
A  collection  of  objects  of  Indian  manufacture  from  the  coast  of 
British  Columbia  and  the  North-west  Territories. 

*^Qiander  Wakeham,  Ottawa  : — 

^^rpoon,  spear,  duck  dart,  waterproof  skin  and  two  floats,  from 
the  shores  of  Hudson  Strait. 

W.  H.  Porter,  Fort  Erie,  O.  :— 

Nineteen  specimens  of  arrow-heads,  spear-heads,  and  other  stone 
implements  from  Fort  Erie. 
Malcolm  McEinnon,  Thedford,  O.: — 

Three  flint  arrow-heads  from  Thedford. 
T.  C.  Weston,  Ottawa  :— 

Paint  bag  from  an  Indian  grave  in  the  N.  W.  T. 
C.  N.  Challand  (per  Dr.  H.  M.  Ami)  :— 
Spear  head  from  lot  15,  concession V.,  township  of  Woodhouse,  Nor- 
folk County. 

Christopher  Nelson,  Marburg,  O.  (per  Dr.  H.  M.  Ami)  : — 
Stone  amulet  or  ornament  from  lot  3,  concession  Y.,  township  of 
Walpole,  county  of  Haldimand. 

Frank  McCall,  Simcoe,  O.  (per  Dr.  H.  M.  Ami)  :— 
Rve  arrow  and  spear-heads  from  lot  1,  concession  V.,  township  of 
Woodhouse,  county  of  Norfolk. 


(A — Palceontology), 

Tusks  and  other  remains  of  a  Mastodon  found  by  Mr.  Challand  at 

Marburg,  Norfolk  County,  O. 
Twenty-three  rare  species  of  fossils  from  the  Cretaceous  rocks  at 

Hornby,  Denman  and  Yancouver  islands,  B.C. 
Three  rare  and  almost  unique  crinoids,  and  one  portion  of  a  ren- 

tromedian  plate  of  a  CoccoateuaAjkB  fish,  from  the  Hamilton 

formation  of  Ontario. 
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Contributions  Numerous  specimens  of  fossil  plants  and  fresh  water  shells,  mostly 

CoJS!^^""^~  XJnionidfe,  from  the  interglacial  deposits  near  Toronto. 

About  200  specimens  of  the  rarer  fossils  of  the  limestones  aad 
shales  of  the  L^vis  formation  at  St.  Joseph  de  L^vis,  Q. 

(B. — Zoology). 

Speciiuen  of  the  Golden  Eagle,   shot  near   Woodbridge,  Yoric 

County,  O,  in  November,  1897. 
Ruff  and  Reeve,  shot  on  Toronto  Island  by  Mr.  H.  Humphrey,  irt 

May,  1877. 
Set  of  (two)  eggs  of  the  Bald  Eagle,  taken  at  Sheet  Harbour,  neair 

Halifax,  N.S. 
Two  eggs  of  the  Osprey,  taken  at  Porter's  Lake,  near  Halifax. 
Two  eggs  of  the  Great  Black-backed  Gull,  from  Grand  Lake,  N.S. 
Two  eggs  of  the  Raven,  from  Truro,  N.S. 
Set  of  (four)  eggs  of  the  Black- throated  Green  Warbler,  froixk 

Miller's  Woods,  near  Halifax. 
A  small  collection  of  rare  recent  shells. 
Set  of  (two)  eggs  of  the  Bald  Eagle,  taken  in  the  north-east  point 

of  Raza  Island,  at  the  entrance  of  Toba  Inlet,  B.C.,  in  May, 

1897. 
Sets  of  eggs  of  ten  species  of  birds  and  a  single  egg  of  Leach'a 

Petrel,  all  from  Nova  Scotia. 
Specimen  of  the  Lesser  Snow  Goose,  from  Portage  la  Prairie,. 

Manitoba. 
Set  of  (three)  eggs  of  the  Duck  Hawk,  two  eggs  of  Richardson'a 

Merlin,  one  egg  of  the  Prairie  Falcon,  and  two  eggs  of  the 

Long-billed  Curlew,  all  from  Alberta. 
Sepiostaires  of  three  recent  species  of  Sepia^  for  comparison  witb 

remains  of  Sepiadse  from  the  Cretaceous  rocks  of  the  South. 

Saskatchewan. 

{C— Ethnology). 

Large  baked  clay  pot  of  Indian  manufacture,  found  in  the  town- 
ship of  Eardley,  Q. 

Natural  History. 

Professor  J.  Macoun  makes  the  following  report  on  the  work  done 
by  him  or  under  his  immediate  control,  during  the  year  1897  : — 
Work  during        "  Between  the  date  of  my  last  report  and  my  departure  for  the  field 
^^   ''  on  June  1st,  I  was,  owing  to  my  assistant  being  engaged  on  other 
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work,  able  to  do  little  more  than  attend  to  the  routine  work  of  my  Natural 
office  and  classify  and  arrange  the  natural  history  collections  made  '^^*^~^*^» 
during  the  previous  season. 

"  During  the  past  eight  years  I  have  not  only  been  collecting  and 
studying  the  flora  of  western  Canada,  but  have  been  investigating  the 
fauna  as  well.     A  part  of  the  results  of  my  botanical  work  has  already 
Y  .■  been  published,  and  the  large  collections  of  botanical  specimens  made 

have  been  mounted  and  placed  in  the  herbarium,  so  that  this  is  now 
very  rich  in  western  plants,  and  when  the  time  comes  for  the  publica- 
tion of  a  flora  of  the  western  provinces,  we  have  all  the  necessary 
material  on  hand. 

"During  the  seasons  of  1894,  1895  and  1896,1  worked  up,  in  thefield.  Explorations 
the  natural  history  of  the  prairie  region  between  Winnipeg  and  the  yei^ 
foot-hills  of  the  Rocky  Mountains.  In  1889,1890  and  1891,  I  studied 
the  fauna  and  flora  of  the  Rocky  Mountains,  and  of  that  part  of  British 
Columbia  lying  along  the  line  of  the  Canadian  Pacific  Railway.  In 
1893, 1  worked  on  Vancouver  Island.  The  only  portion  of  the  south- 
ern part  of  western  Canada  thus  remaining  unvisited,  was  the  region 

i::  between  the  prairie  and  the  summit  of  the  Rocky  Mountains  and  this 

ly  section  you  authorized  me  to  examine  last  summer. 

"  In  all  the  years  mentioned  above,  I  have  had  Mr.  William  ABsistance  in 
Spreadborough  for  my  field  assistant.  Besides  having  unrivalled  *  '^^^  ' 
powers  of  observation,  he  is  an  accomplished  taxidermist,  and  these 
qualifications  have  enabled  him  to  render  valuable  assistance  in  syste- 
matically working  up  both  the  fauna  and  flora  of  the  regions  we  have 
vidted  together.  Having  in  view  from  the  first  the  advisability  of 
writing  a  complete  catalogue  of  Canadian  birds,  I  thought  it  wise  to  have 
collections  and  observations  made  early  in  the  spring,  so  that  some- 
thing might  be  learned  of  their  migration-routes.  This  scheme 
has  been  carried  out  by  Mr.  Spreadborough.  He  was  stationed 
in  the  spring  of  1892  at  Indian  Head,  in  1895  at  Moosejaw,  in  1894 
at  Medicine  Hat,  in  1897  at  Edmonton,  in  1891  at  Banff,  in  1890  at 
Revelstoke,  in  1889  at  Hastings,  B.C.,  and  in  1893  at  Victoria, 
Yancouver  Island.  It  will  thus  be  seen  that  the  range  in  longitude 
of  the  western  birds  ought  now  to  be  pretty  well  known.  The  sum- 
mers being  generally  spent  in  moving  through  the  districts  in  the 
vicinity  of  the  above  stations,  a  complete  knowledge  of  the  birds  that 
breed  in  the  region  in  question  has  also  been  obtained.  Collections 
of  ^gs  and  skins  were  also  made  every  year. 

'*It  has  now  become  possible  to  prepare  a  catalogue  of  the  birds  of  Catalogue  of 
the  whole  Dominion,   that   will   include   noties  on   their   migration,        ^ 
10 
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Natural  summer  haunts,  nests,  eggs  and  other  interesting  matters.     The  first 


history — CorU, 


Field-work. 


PoisonfHi 
cattle. 


Work  on 
Elbow  River. 


part  of  this  catalogue  is  now  almost  ready. 

'*  Large  collections  of  the  smaller  mammals  have  been  made,  and 
a  catalogue  of  the  species,  giving  their  approximate  ranges,  could 
now  be  produced,  but  owing  to  the  diversity  in  local  forms,  years 
must  elapse  before  an  exhaustive  enumeration  can  be  made.  We 
know  definitely,  however,  the  range  of  the  greater  number,  and  from 
the  material  now  in  hand,  a  preliminary  report  might  be  prepared 
at  any  time. 

''Besides  plants,  birds  and  mammals,  collections  have  also  been 
made  of  the  reptilian  fauna,  and  so  far  as  was  possible  of  the  smaller 
fishes. 

"  Having  your  instructions  to  complete  my  examination  of  the  foot- 
hill country  south  of  Calgary,  Alberta,  I  left  Ottawa  for  Calgary  on 
June  1st,  last,  and  was  able  to  commence  work  on  the  6th  of  that 
month.  Taking  Calgary  as  a  base,  I  begaa  a  list  of  the  plants  occurr- 
ing there  and  made  collections  of  all  the  species  in  flower  at  that  time. 
When  this  was  done,  I  was  asked  to  examine  into  certain  cases  of 
cattle  poisoning  that  had  occurred  at  Jumping  Pound  and  other  points, 
causing  great  alarm  among  the  ranchers.  I  reached  Jumping 
Pound  on  June  11th,  and  en  the  afternoon  of  the  same  day  went  to 
look  at  some  of  the  dead  cattle  and  discover  if  possible  the  cause  of 
death.  There  had  been  eighteen  deaths  at  that  date.  After  an 
examination  of  the  flora,  I  found  there  was  only  one  plant  that  could 
cause  death  by  poisoning.  This  was  a  tall-growing  larkspur  {Delphin-. 
turn  8copulorum)y  which  is  common  in  all  the  foot-hill  country  from 
the  Highwood  River  to  the  Arctic  Circle.  So  that  there  could  be  no 
doubt  about  the  matter,  I  took  a  rancher  with  me  and  followed 
the  cattle-tracks  into  the  woods,  where  we  found  dead  cattle  and  the 
remains  of  partially  eaten  plants.  The  contents  of  the  stomachs  showed 
the  stringy  outside  bark  of  the  stems  of  larkspur.  With  these  facts 
before  me,  I  suggested  to  those  interested  that  they  should  keep  their 
cattle  out  of  the  woods  in  the  early  spring.  No  trouble  is  to  be  feared 
after  the  middle  of  June,  when  grass  becomes  plentiful. 

"On  July  19th,  I  returned  to  Calgary,  intending  to  go  south  to 
Macleod,  and  was  there  joined  by  Mr.  Spreadborough,  who  had  been 
at  Edmonton  since  early  in  April,  making  observations  on  birds  and 
collecting  their  skins  and  those  of  small  mammals.  When  I  reached 
Calgary,  part  of  the  town  was  under  water,  in  consequence  of  the  pheno- 
menall  heavy  rains  which  had  occurred.  All  the  bridges  between  Cal- 
gary and  Macleod  were  carried  away,  and  there  seemed  little  chance 
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of  oar  being  able  to  go  south  for  some  weeks.     On  considering  the  Natural 
work  to  be  done,  I  saw  that  could  T  reach  the  head  of  the  Elbow  Wstory-Om*. 
River  I  would  do  just  as  well  as  if  I  went  to  the  source  of  High  wood 
River,  so  I  joined  the  party  of  Mr.  A.  O.  Wheeler,  a  Dominion  land 
surveyor,  who  was  at  that  time  going  into  the  foot-hills  with  a  large 
st&S. 

"  From  June  2l8t  to  July  24tb,  Mr.  Spreadborough  and  I  had  our 
head-quarters  in  Mr.  Wheeler's  camp,  and  made  excursions  with  pack- 
horses  or  on  foot,  as  occasion  demanded.  On  June  29th,  we  took  pack- 
horses  and  ascended  Bragg's  Creek,  the  north  branch  of  the  Elbow 
River,  to  its  source,  and  camped  at  an  altitude  of  over  6000  feet. 
During  the  next  five  days  we  made  excursions  from  our  camp  to  num- 
erous points  up  to  8000  feet,  and  made  extensive  collections.  As  we 
were  camped  only  a  little  over  1000  feet  below  the  timber-line,  we 
were  able  to  study  the  fauna  and  flora  above  the  timber-line  and  to 
note  the  transitions  due  to  altitude. 

*^  Only  three  species  of  plants  passed  from  the  plains  to  the  highest  Character  of 
summits,  and  all  three  extend  far  beyond  the  Arctic  Circle  being  at  ^'** 
home  on  the  shores  of  the  Arctic  Sea.  Th^e  plants  are :  Delphinium 
Koptdorurn  (Larkspur),  Anemone  rmdtifida  (cut-leaved  anemone), 
and  Ane^none  hirsutissima  (prairie  'crocus').  Most  of  the  208 
forms  seen  above  6000  feet  were  boreal  or  far  northern  species,  but 
many  of  them  were  common  in  the  marshes  and  thickets  of  the  foot- 
bills.  Dry  situations,  even  if  exposed  to  cold  winds,  produced  prairie 
plants,  just  as  bogs  and  marshes  produce  arctic  plants  in  the  eastern 
provinces. 

"  The  bulk  of  the  species  were  of  northern  origin,  and  the  passage 
from  the  prairie  to  the  mountain  summits  was  like  that  to  be  met  with 
if  one  had  walked  north  from  Edmonton  to  the  Arctic  Sea.  A  few 
real  alpine  species  were,  however,  found  on  Moose  Mountain  above 
7000  feet,  such  as  Arabis  LycUlii,  Claytonia  mega/rrhiza,  Aplopappua 
Brandegii,  Totonaendia  Parryi,  Rhododendron  dlbiflorum^  Stenanthium 
oceidenUde,  All  these  seemed  to  be  those  characteristic  of  mountain 
regions  further  south,  and  are  not  found  much  further  to  the  northward. 

"  We  had  good  opportunities  of  studying  the  smaller  mammals  and  Distribution 
found  that  they  were  quite  local  in  their  habits,  but  in  all  cases  they  liked  manrniala. 
to  be  near  water.  The  only  form  of  the  prairie  and  foot-hill  region 
that  reached  an  altitude  of  7000  feet  was  the  pouched  gopher  or  *  mole ' 
as  called  by  the  residents  of  the  country.  This  animal  is  universally 
•  distributed  over  the  prairie  region,  but  prefers  the  rich  black 
earUi  on  the  sides  of  ravines  in  the  south  and  on  the  borders  of  poplar 
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Natural  thickets  to  the  north.    A  complete  series  of  skins,  taken  at  Edmonton, 

ry—  <m .  jy^^^g^  Mountain  at  an  altitude  of  7000  feet,  along  the  Milk  River, 
Alberta,  and  at  Indian  Head,  Assiniboia,  sliow  that  we  have  but  one 
form  of  this  species.  It  was  the  same  with  the  Spermophiles.  No 
matter  where  Franklin's,  Richardson's  or  the  thirteen  striped  species 
were  seen,  they  never  varied.  It  was  not  so  with  the  squirrels  and 
chipmunks.  These  varied  as  we  left  the  plains,  so  that  the  higher  we 
ascended  the  more  distinct  the  forms  became  and  the  easier  to  differ- 
entiate. 

'*  None  of  the  prairie  birds  breed  in  the  mountains,  but  such  birds 
as  the  White-crowned  Sparrow,  the  Pipet  and  the  Gray-necked  Finch 
were  breeding  above  the  timber-line,  and  on  the  extreme  summits  the 
White-tailed  Ptarmigan  seemed  quite  at  home. 

*'  Our  mountain  work  was  done  between  the  first  and  second  series 
of  great  rain  storms,  and  on  July  5th,  in  a  terrible  storm,  we  left  our 
camp  for  the  plain.  When  we  saw  the  mountains  again  they  were 
buried  in  snow  which  remained  for  a  week.  On  the  morning  of  the 
7th,  Mr.  Spreadborough  went  up  the  Elbow  River  thirty-one  miles, 
and  camped  above  the  mouth  of  the  Fisher  Branch,  where  he  had  the 
mountains  all  around  him.  I  joined  him  on  the  12th,  having  walked 
over  the  pack-trail  from  our  lower  camp.  Many  interesting  things  were 
picked  up  and  additional  facts  regarding  distribution  were  recorded. 
Four  days  were  spent  collecting  and  exploring  above  the  timber-line 
here  and  many  additions  were  made  to  our  collections.  As  usual  we 
found  Parry's  Marmot  and  the  Little  Pika  on  the  very  summit  of  the 
mountains  and  always  dwelling  in  colonies. 

Work  at  "We  returned  to  Calgary  on  July  19th,  and  after  packing  up  our 

PasT  **  specimens  started  for  Macleod  on  the  24th.  One  day  was  spent 
there,  supplies  were  procured  and  a  team  was  hired  to  take  us  to 
Crow  Nest  Lake,  seventy-two  miles  off.  As  we  were  ahead  of  the 
railway  parties,  we  found  the  road  in  very  poor  condition  after  the 
heavy  rains  of  the  preceding  months.  The  water  in  the  streams  was 
still  very  high,  but  we  made  all  the  crossings  safely  and  reached  the 
lake  on  the  28th.  Our  tent  was  soon  pitched  and  work  commenced, 
and  while  I  occupied  myself  chiefly  with  botany,  Mr.  Spreadborough 
attended  to  the  fauna.  In  both  branches  of  our  work  we  found  a 
marked  change  from  the  species  seen  at  the  source  of  the  Elbow  River. 
It  would  be  apparent  to  the  most  casual  observer  that  here  the 
climatic  conditions  are  different  from  those  of  the  mountains 
further  north.  Our  first  trip  was  to  the  summit  of  the  moun- 
tain north  of  Crow  Nest  Lake,   and  from  this  altitude  we  could 
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take  in  without  difficulty  all  surrounding  mountains  and  the  Natural 
district  characterized  by  yourself  as  consisting  of  '  rough  hills.'  It  ^  "^ 
DOW  became  apparent  to  me  why  this  region  had  such  a  peculiar  flora. 
To  the  west,  no  mountains  were  visible,  but  far  to  the  north  up 
Michel  Creek  and  Elk  River  snowy  peaks  were  to  be  seen.  To  the 
south  a  large  mountain  rose  from  the  lake,  but  later  examination 
showed  that  it  stood  alone  and  was  perfectly  dry  to  its  summit,  which 
is  8600  feet  above  the  sea.  To  the  east,  twelve  miles  oflF,  was  Turtle 
Mountain,  and  beyond  was  the  open  treeless  prairie.  Here,  then,  was 
the  source  of  the  continual  winds  at  Macleod. 

"  The  peculiarly  western  species  found  in  Crow  Nest  Pass,  and  along  Western  and 
the  North  and  South  Kootenay  passes  were  now  accounted  for  and  the  p^nts.^^  "* 
remarkable  extension  of  such  plants  as  BcUsamorhiza  sagiUata  and 
FritUlaria  pttdica  and  others  far  out  on  the  south-western  prairies 
was  explained.  Owing  to  the  breaking  up  of  the  mountain  ridges 
south  of  the  Livingstone  Range,  the  dry  and  warm  winds  from  south- 
eastern British  Columbia  and  Idaho  have  a  clear  sweep  across  the  low 
summits  and  through  the  passes,  giving  both  a  climate  and  vegetation 
akin  to  that  of  a  region  much  farther  south. 

"  During  our  stay  at  Crow  Nest  Pass,  we  ascended  the  mountains 
in  the  vicinity  and  found  them  all  barren  at  their  summits  and  wind- 
swept. Indeed  at  the  altitude  of  over  8000  feet  on  August  4th,  the 
air  was  hot  and  the  sun's  rays  almost  unbearable,  yet  a  mile  away, 
facing  the  north,  we  saw  quantities  of  snow  and  a  small  glacier.  An 
excursion  made  to  that  place  later,  showed  a  long  exposed  slope  to  the 
west  and  north-west,  and  the  snow  on  the  northern  exposures  was  the 
remains  of  the  winter  drifts  formed  by  the  constant  winds  from  the 
west.  During  the  five  weeks  we  were  in  the  pass  we  never  saw 
douds  move  from  any  point  but  the  west.  Often  strong  winds  blew 
into  the  pass  from  other  directions,  but  they  did  not  reach  nor  afifect 
the  high  clouds.  With  the  dryness  of  the  mountains,  the  flora  took 
on  a  corresponding  character,  and  all  the  new  forms  which  were  dis- 
covered belonged  to  the  southern  mountains,  but  were  here  not  found 
at  so  high  an  altitude  as  further  south.  Amongst  these  were  valuable 
medicini^  plants  such  as  Ostnorhiza  occidentalis  and  Ferula  dissoluta. 
The  mountains  were  so  dry  that  the  usual  alpine  cruciferous  and 
iuudfragaceous  plants  were  altogether  wanting. 

'^  Later  examinations  showed  that  all  the  waters  of  the  higher 
inoantains  here  entered  rents  in  the  strata,  those  of  the  north  side  being 
(discharged  by  a  large  stream  issuing  from  the  mountain-side  and 
flowing   almost    directly    into    Crow    Nest    Lake.       An  excursion 
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Natural  was   made    on   August    9th'   to    the    snow-field    and    glacier     seen 

hiBtory—CorU.  ^^  ^^^  recesses   of  the  high  mountain  to   the    south    of    the  lake. 

After  ascending   the  lake    in    a    small    boat,    we   climbed   around 

Mountain        the  western  shoulder  of   the  mountain  and    ascended    the    stream 

Nest  Lake.      ^^at  enters  the  head  of  the  lake.     Four   hours  of  climbing   shoi^ed 

the  glacier  lying  before  us  on  the  south,  and  about  a  mile  further 

on  we  found  the  greater  part  of  the  water  issuing  from  a  cave  in  the 

mountain-side  about   2000  feet  below  the  summit.     Shortly  after,  "we 

were  surprised  to  see  an  opening  right  through  the  mountain  to  the 

south  and  west  of  the  glacier.     This  opening  was  near  the  summit, 

and  an  arch  of  unknown  thickness  was  formed  by  the  rock  over  it. 

The  Gap.  « After  completing  our   examination   of   the    region  about  Crow 

Nest  Lake,  we  moved  on  August  11th  twelve  miles  east  to  the  *Gap,' 
close  to  the  sulphur  spring  under  Turtle  Mountain.  Between  that 
date  and  the  22nd,  we  climbed  all  the  mountains  round  and  penetrated 
into  the  hills,  making  collections  of  plants  and  trapping  small  mammals. 
Our  work  was  completed  by  the  22nd,  when  we  packed  up  and 
returned  to  Macleod.  The  day  after  we  arrived  there  we  went  on  to 
Calgary,  where  after  our  specimens  had  been  arranged  for  shipment  to 
Ottawa  I  dismissed  my  assistant  and  went  up  to  Banff,  there  meeting 
the  visiting  members  of  the  British  Association.  On  September  2nd 
I  started  for  Ottawa  and  arrived  there  on  the  6th. 

Results  of  »'  The  heavy  rains  of  June  and  July  amply  fulfilled  my  forecast  of 

heavv  rains  ^         *  •/  • 

1895,  the  drought  was  broken,  as  all  the  lakes  and  ponds  in  the  foot- 
hills were  again  filled  with  water,  and  on  the  line  of  the  Crow  Nest 
Pass  Railway,  ponds  that  the  wagon-road  had  gone  through  in  1896 
were  found  with  six  feet  of  water  in  1897.  I  am  informed  that  in 
October  the  ducks  came  back  to  the  long  deserted  ponds  and  seemed 
to  be  as  plentiful  as  they  were  ten  years  ago.  Grass  in  the  foot-hills 
and  on  the  prairie  was  luxuriant. 

Detennina-  "  The  increased  interest  that  is  now  being  taken  in  botany  in  every 

tion  of  plants.  .     -     ,       -rv       •    .         •  •         i     .  ^  •         • 

part  of  the  Dominion  is  very  encouraging,  but  at  the  same  time  it 

adds  very  largely  to  our  duties,  as  scarcely  a  day  passes  that  specimens 
do  not  arrive  for  determination.  This  consumes  much  of  our  time. 
In  large  parcels  alone,  we  named,  during  the  year,  nearly  2000  species 
of  plants.  Of  these  650  species  came  from  the  Department  of  Agricul- 
ture, British  Columbia.  The  collections  made  by  Mr.  Low,  Dr.  Bell 
and  myself  last  summer  will  be  worked  up  by  my  assistant  Mr.  J.  M. 
Macoun  this  winter,  and  this  will  occupy  most  of  his  time.  My  own 
time  for  the  remainder  of  the  winter  will  be  required  to  complete  my 
work  on  the  birds  of  Canada. 
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"  My  work  on  the  Hepaticae  aDd  Lichens  has  progressed  so  far  that  Natural 
another  season  in  the  eastern  provinces,  where  these  plants  reach  their  ^^^^Y^^^*^^* 
greatest  development,  will  enable  me  to  complete  Part  VII.  of  the  cata- 
a]ogae  of  Canadian  plants. 

"  Owing  to  the  fact  that  I  have  had  no  regular  office  assistant  dur-  Herbarium 
ing  the  past  year,  a  smaller  number  of  plants  than  usual  has  been  ^®'^^- 
mounted  and  placed  in  the  herbarium.     For  the  same  reason,  a  com- 
paratively small  number  of  duplicates  has  been  distributed  and  very 
few  exchanges  were  made. 

"Three  thousand  three  hundred  and  ninety-six  sheets  of  specimens  Number  of 
were  mounted  for  the  herbarium  as  follows  : —  mounted 

Canadian. * 2,086 

Foreign 472 

Cryptogams 838 

Total 3,396 

"Two  thousand  seven  hundred  and  thirty-four  sheets  of  specimens  Number 
were   distributed,  partly   to  public    institutions,  partly   to  private  <**»*"^"*»^' 
individuals  in  exchange  for  other  specimens. 

"  The  principal  universities  and  other  public  institutions  to  which 
specimens  were  sent  are  : — 

Harvard  University 130 

Missouri  Botanic  Gardens 120 

United  States  National  Museum 174 

Botanical  Museum,  Copenhagen 288 

Kew  Grardens 180 

Columbia  College 198 

Catholic  University,  Washington 308 

University  of  Minnesota 113 

British  Museum 73 

Botanical  Museum,  Stockholm 125 

Agricultural  College,  Michigan 70 

Dr.  James  Fletcher,  F.R.S.C.,   Entomologist  and  Botanist  to  the  Report  by 
Experimental  Farm,  has  kindly  continued  his  services  as  honorary        Fletcher 
curator  of  the  entomological  collections  belonging  to  the  Geological 
Sarvey,  and  reports  as  follows  on  these  : — 

"  I  have  the  honour  to  report  that  the  entomological  collections 
of  the  Geological  Survey  Department  are  in  a  good  state  of  preserva- 
tion. Few  additions  have  been  made  during  the  past  year.  With  the 
exception  of  two  collections  from  Dr.  Robert  Bell — one  of  Coleoptera, 
made  in  1887  at  Temagami  Lake ;  the  other,  a  collection  of  Lepidop- 
tera,  made  in  Baffin  Land  and  the  islands  north  of  Hudson  Bay — no 
other  insects  have  been  collected  by  the  officers  of  ^the  Survey  during 
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the  past  seasoa.  Among  Dr.  Bell's  insects  were  a  few  of  great 
rarity.  Two  specimens  of  Chionohas  Taygete  were  particularly  accep- 
table, as  this  species  was  not  previously  represented  in  the  collection. 
The  collection  of  insects  for  the  Banff  museum  has  been  much 
increased  in  value  through  the  energy  of  Mr.  N.  B.  Sanson, 
the  curator,  who  during  the  summer  collected  no  less  than  thirty  dif- 
ferent species  of  diurnal  Lepidoptera.  Specimens  of  these  are  now 
being  spread  to  be  placed  in  this  collection  so  that  the  species  repre- 
sented may  be  shown  from  actual  specimens  taken  in  the  Rocky 
Mountain  Park  at  Banff.  A  few  specimens  also  have  been  kindly 
given  for  this  collection  by  Mr.  W.  H.  Danby,  taken  at  Rossland, 
B.C.,  and  Mr.  C.  De  Blois  Green,  taken  in  the  Okanagan  Valley,  B.C." 

Maps. 

Maps.  Mr.' James  White,  geographer  and  chief  draughtsman,  reports  as 

follows  on  the  mapping  work  and  related  subjects  : — 

**  During  the  past  year  Mr.  C.  O.  Sen^cal  has  compiled  portions  of 
the  West  Kootenay,  Manitou  and  Sydney  Coal-field  sheets  and  has 
autographed  maps  Nos.  619  and  621.  Mr.  L.  N.  Richard  has  traced 
Sheets  126  and  129,  Ontario,  and  50,  56,  57  and  58,  Nova  Scotia,  for 
the  engraver,  and  has  drawn  a  map  of  Western  Nova  Scotia  for 
photo-lithography.  Mr.  W.  J.  Wilson  has  compiled  and  reduced 
material  for  the  map  of  the  Dominion.  Mr.  O.  E.  Prudhomme  has  also 
been  employed  on  the  Dominion  map  and  in  making  reductions  for  the 
new  edition  of  the  Yukon  sheets.  Mr.  J.  F.  E.  Johnston  has  com- 
piled and  drawn  the  greater  portion  of  Sheet  121,  Ontario  and  Quebec. 
Mr.  W.  M.  Ogilvie  was  employed  on  general  draughting  work  from 
June  9th  to  August  19th,  when  he  was  detached  for  field-work  as 
assistant  to  Mr.  W.  T.  Jennini^s,  C.E.  He  rejoined  the  staff  20th 
December.  Mr.  E.  D.  Bolton  was  employed  on  general  draughting 
from  January  18th  to  April  30th. 

"  During  the  year,  nineteen  new  maps  and  a  second  edition  of  the 
*  Northern  portion  of  the  Lake  of  the  Woods '  map  have  been  published. 
Twenty  new  maps  and  a  second  edition  of  the  three  Yukon  sheets  are 
now  being  engraved  or  photo-lithographed.  The  stones  for  the  *  black  ^ 
of  sheets  42  to  48  of  the  Nova  Scotia  series  have  been  engraved,  but 
their  publication  has  been  delayed,  pending  the  completion  of  the 
geological  work.  The  unusual  demand,  owing  to  the  gold  discoveries, 
having  exhausted  the  edition  of  the  *  Northern  portion  of  the  Lake  of 
the  Woods  '  and  *  Yukon '  maps,  a  second  edition  of  the  former,  revised 
and  corrected  to  date,  was  issued  in  April  last,  and  a  similar  edition  of 
the  Yukon  maps  is  now  in  progress  and  will  be  ready  shortly. 
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"  Owing  to  the  pressure  of  other  work,  the  progress  of  the  new  map  Maps— Cbnt. 
of  the  Dominion  has  been  much  delayed,  but  it  will,  probably,  now  be 
completed  within  a  few  months.  Reductions  for  the  northern  portion 
of  this  map  were  supplied  to  the  Department  of  Railways  and  Canals 
to  assist  in  the  correction  of  the  new  edition  of  the  map  of  that  depart- 
ment 

"  As  Mr.  Giroux's  illness  and  death  had  left  his  work  in  the  town- 
ships of  Hawkesbury  and  Lochiel  incomplete,  I  made  in  September 
last,  the  surveys  required  for  the  portion  included  in  Sheet  121,  and 
also  surveyed  a  few  roads  in  the  township  of  Loughborough,  for  the 
Frontenac  map. 

"  An  enumeration  of  the  maps  published  during  the  past  year,  or  in 
course  of  preparation,  is  appended  herewith. 

Maps  Printed  in  1S07. 

Area  in 
square  miles. 

620  British    Columbia—Part  of    Trail    Creek  Miuing    Division— West 

Kootenay  District.— Scale  1  mile  to  1  inch 208 

594  Athabaaca  and  Peace  River— Sheet   I— Scale  10  miles  to  1  inch 39,700 

595  *•  "  *•       —Sheet  II—  "  "  39,700 

596  "  "  "  —Sheet  III—  "  "  41,000 
5S7    North-west     Territories- Country    between    Lake    Athabasca   and 

Churchill  River— Scale  25  miles  to  1  inch 137,100 

603    North-west  Territories— Doobaunt  and  Kazan  Rivers  and  North-west 

Coast  of  Hudson  Bay— Scale  25  miles  to  1  inch 260,000 

619    North-west  Territories— Map  of  Sledge  Routes,  1893  and  1894,  Fort 

Churchill  to  Nelson  River— Scale  25  miles  to  1  inch 25,400 

621  North-west  Territories  —Diagram  showing  three  positions  successively 

occupied  by  the  Centre  of  theKeewatin  Glacier— Scale  100  miles  to 

1  inch 405,000 

227    Western  Ontario — Sheet  1— Northern  part  of  the  Lake  of  the  Woods 

(2nd  edition}— Scale  2  miles  to  1  inch 3,45« 

570    Ontario— Sheet  No.  125— French  River    Sheet— Scale  4  miles  to  1 

inch 3,456 

606  Ontario^Sheet  No.  131 — Lake  Nipissing  Sheet — Scale  4  miles  to  1 

inch 3,456 

599    Ontario  and  Quebec — Sheet  No.  138 — Lake  Temiscaming  Sheet — 

Scale  4  miles  to  1  inch 8,456 

590    Quebec- Portions  of  Joliette,  Argenteuil,  Terrebonne  and  Montcalm 

Counties— Scale  4  miles  to  1  inch 3,350 

5©    Labrador  Peninsula— South-west  Sheet— Scale  25  miles  to  1  inch...  251,100 

586       "               "           —South-east  Sheet        "                "               "  251,100 

567       "               •*           —North-west  Sheet      "                "               "  251,100 

588  "  "  —North-east  Sheet  "  *»  "  251,100 
502    Nova  Scotia— Sheet  No.  40— Sheet  Harbour  Sheet— Scale  1  mile  to  1 

inch  216 

607  Nova  Scotia— Sheet  No.  41— Fifteen-mile  Stream  Sheet— Scale   1 

1  mile  to  1  inch 216 

611    Nova  Scotia— Sheet  51  (and  52)— Ship  Harbour  Sheet— Scale  1  mile 

to  1  inch ..   .. 

11 
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Maps — Cont,  Mapi,  Engraving  or  in  Presi, 

Area  in 
square  inilee. 
Dominion  of  Canada,  2  sheets,  each  2S"  x  34'',  including  the  Dominion 
from  the  Atlantic  to  the  Pacific  and  from  the  International  Boun- 
dary to  Hudson  Strait  and  Great  Bear  Lake. 

604  British  CJolumbia— Shuswap  Sheet— Scale  4  miles  to  1  inch.  6,400 

605  Ontario — Sheet  No.  126 — Manitoulin  Island  Sheet — Scale  4  miles  to 

linch 3,456 

630  Ontario— Sheet  No.  129— Missisauga  Sheet— Scale  4  miles  to  1  inch. .  3,456 
626    Ontario — Map  showing  the  occurrences  of  Iron  Ores  and  other  minerals 

in  portions  of  the  Counties  of  Frontenac,  Lanark,  Leeds,  and  Ren- 
frew—Scale  2  miles  to  1  inch 1,700 

631  Quebec— Li^vre  River  and  Templeton  Phosphate  District — Sheet  1— 

Scale  40  chains  to  1  inch 120 

632  Quebec — Li^vre  River  and  Templeton  Phosphate  District — Sheet  2 — 

Scale  40  chains  to  1  inch 100 

593    Nova  Scotia— Sheet  No.  42— Trafalgar  Sheet— Scale  1  mile  to  1  inch  216 

598  Nova  Scotia— Sheet  No.  43— Stellarton  Sheet— Scale  1  mile  to  1  inch  216 
600    Nova  Scotia — Sheet  No.  44  —New  Glasgow  Sheet — Scale  1  mile  to  1 

inch     216 

608  Nova  Scotia— Sheet  No.  45— Toney  River  Sheet— Scale  1  mile  to  1 

inch... 216 

609  Nova  Scotia— Sheet  No.  40— Pictou  Sheet— Scale  1  mile  to  1  inch. ...  216 

610  Nova  Scotia- Sheet  No.  47— Westville  Sheet— Scale  1  mile  to  1  inch.  216 

633  Nova  Scotia— Sheet  No.  48— Eastville  Sheet— Scale  1  mile  to  1  inch..  216 

634  Nova  Scotia— Sheet  No.  49— Musquodoboit  Sheet— Scale  1  mile  to  1 

inch 216 

624    Nova  Scotia— Sheet  No.  50— Moose  River  Sheet— Scale  1  mile  to  1 

inch 216 

635  Nova  Scotia— Sheet  No.  56— Shubenacadie  Sheet— Scale  1  mile  to  1 

inch 216 

636  Nova  Scotia— Sheet  No.  57— Truro  Sheet— Scale  1  mile  to  1  inch 216 

637  Nova  Scotia— Sheet  No.  58— Earltown  Sheet— Scale  1  mile  to  1  inch.  216 

MapSy  Compilation  Completed. 

Manitoba— Lake  Winnipeg  Sheet— Scale  8  miles  to  1  inch 43,600 

Nova  Scotia— Sheet  No.  53— Lawrencetown  Sheet— Scale  1  mile  to  1  inch.  216 

Nova  Scotia— Map  of  Western  Nova  Scotia— Scale  8  miles  to  1  inch 12,830 

Nova  Scotia— Plans  of  Killag,  Salmon  River,  Caribou,  Goldenville  and 

Oldham  mining  districts — Scale  500  feet  to  1  inch 

Maps,  Compilation  Incomplete,. 

British  Columbia— West  Kootenay  Sheet— Scale  4  miles  to  1  inch 6,400 

Western  Ontario— Sheet  No.  4 — Manitou  Sheet— Scale  4  miles  to  1  inch. .  3,456 

Quebec  and  Ontario— Sheet  No.  121— Grenville  Sheet— Scale  4  miles  to 

1  inch .  8,456 

Quebec— North-west  Sheet  of  "  Eastern  Townships  "  Map— Scale  4  miles 

tolinch 7,200 

New  Brunswick — Sheet  1  N.W.— Fredericton  Sheet— Surface  Geology — 

Scale  4  miles  to  1  inch 3,456 

New  Brunswick— Sheet  2  S.  W.—  Andover  Sheet— Surface  Geology— Scale 

4  miles  to  1  inch 3,456 

Nova  Scotia— Sheet  No.  133— Cape  Dauphin  Sheet— Scale  1  mile  to  1  inch  216 

"  "    —Sheet  No.  134-Sydney  Sheet— Scale  1  mile  to  1  inch 216 

**          "    —Sheet  No.  135— Glace  Bay  Sheet— Scale  1  mile  to  1  inch  . . .  216 

"    — Sheets  Nos.  59  to  65, 76, 82, 100  and  101— Scale  1  mile  to  linch  2,376 

"    — Sheets  54,  55,  66,  67,  68,  69-Scale  1  mile  to  1  inch 1,296 
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Library. 


Dr.  Thorbum,  librarian,  reports  that  during  the  year  ended  Decern-  Library  and 
ber  31,  1897,  there  were  distributed  9927  copies  of  the  Survey  pubU-  P^bli<»tion«- 
cations,  comprising  reports,  special  reports  and  maps.     Of  these  7690 
were   distributed  in   Canada,   the   remainder,   2237,    were    sent   as 
exchanges  to  other  countriea 

In  addition  to  the  above,  the  sales  of  publications  during  the  year 
were  5843,  for  which  $981.82  has  been  received. 

The  number  of  publications  received  as  exchange,  was  2758,  and 
the  number  purchased  was  eighty-five  volumes,  besides  thirty-three 
periodicals  subscribed  for. 

The  number  of  letters  dealing  with  library  matters  sent  out  was 
1551,  and  in  addition  there  were  749  acknowledgments. 

The  number  of  letters  received  was  1168  besides  1228  acknow- 
ledgments. 

The  number  of  volumes  bound  during  the  year  was  135.  It  is 
estimated  that  there  are  now  in  the  library  about  12,000  volumes 
besides  a  large  number  of  pamphlets. 

Note. — It  may  be  stated  that  the  books  in  the  library  can  be  con- 
sulted during  office  hours  by  those  who  wish  to  obtain  information  on 
scientific  subjects. 

Visitors  to  Museum. 

The  number  of  visitors  registering  during  the  year  1897  has  been  visitors  to 
32,357,  being  a  slight  increase  over  that  for  1896,  and  the  highest  yet  Museum. 
attained. 

Stapp,  Appropriation,  Expenditure  and  Correspondence. 

The  strength  of  the  staff  at  present  employed  is  forty-nine.  stafif. 

In  May  last  Mr.  R.  W.  Brock  was  appointed  to  the  vacancy  in  the 
technical  class,  caused  by  the  death  of  Mr.  N.  J.  Giroux. 
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Appropriation      The  funds  available  for  the  work,  including  appropriation  for  boring 
a^^expen  i-    .^  Alberta,  and  the  expenditure  of  the  department  during  the  fiscal 
year  ended  30th  June,  1897,  were : — 


Civil  list  appropriation 

Geological  Survey  appropriation 

Boring  appropriation 

Civil  list  salaries 

Exploration  and  survey 

Wa^ed  of  temporary  employees 

Bonn^  operations.  

Printing  and  lithography 

Purchase  of  books  and  instruments 

**  chemicals  and  chemical  apparatus 

"  specimens 

Stationpry,  mapping  materials  and  Queen's  Printer. 

Incidental  and  other  expenses 

Advances  to  explorers  on  account  of  1897-98 


Less— Paid  in  1895-96  on  account  of  1896-97 


Unexpended  balance  civil  list  appropriation , 

**  Geological  Survey  appropriation  . 


Grant. 


$ 


cts. 


50,675  00 

60,000  00 

7,000  00 


117,675  00 


Expenditure. 


8   cts. 


49,983  31 

19,066  91 
9,199  43 
7,000  00 

19,652  81 

1,176  08 

212  39 

378  73 

1,446  52 

1,879  14 

16,250  00 


126,244  82 
9,261  56 


116,982  76 

691  69 

55 


117,675  00 


The  correspondence  of  the  Department  shows  a  total  of  9160  letters 
sent,  and  8803  received. 

I  have  the  honour  to  be,  sir, 
Your  obedient  servant, 

GEORGE  M.  DAWSON, 

Deputy  Head  and  Director. 
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To  G.  M.  Dawson,  C.M.G.,  LL.D.,  P.R.S., 
Director  Geological  Survey  of  Canada. 

Sib, — I  have  the  honour  to  submit  herewith  a  brief  report  upon 
that  part  of  the  Districts  of  Rainy  River  and  Thunder  Bay  which  is 
covered  by  the  two  geological  map-sheets  known  as  the  Seine  River 
sheet  (Na  6)  and  the  Shebandowan  sheet  (No.  9).  The  work  upon 
these  sheets  was  done  by  the  late  W.  H.  C.  Smith  and  myself,  with 
the  able  assistance  of  Mr.  W.  Lawson  on  most  of  the  Seine  River  work. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servanti 

W.  MoINNES. 
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Note. — The  hearings  througJiaut  this  report  are  given  with  reference 
to  the  true  meridian. 
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iNTRODUCrriON. 


The  greater  part  of  the  geological  and  topographical  work  in  con-  Field-work  by 
nection  with  the  Seine  River  sheet  was  done  by  the  late  W.  H.  C.  g^jth^"  ^* 
Smith,  of  this  Survey,  whose  sad  death  before  the  work  was  com- 
pleted necessitated  the  compilation  of  both  geology  and  topography 
largely  from  his  note  books. 

Although  it  is  believed  that  these  notes  have  been  for  the  most  part  Work  by  W. 
correctly  interpreted,  yet  they  must  of  necessity  lose  something  of  ^^*^°- 
their  value  from  not  being  written  up  by  their  author.  Valuable 
work  was  also  done  by  William  Lawson,  B.  A.,  who  was  employed  as 
Msistant  geologist  during  the  greater  part  of  the  time  spent  upon  that 
sheet.  The  work  upon  the  Shebandowan  sheet  and  a  part  of  that  upon 
the  Seine  River  sheet  was  done  by  myself,  assisted  at  various  times  by 
Mr.  T.  H.  Wiggins,  B.A.,  Mr.  A.  Gushing,  B.A.,  Mr.  A.  P.  Bull,  B.  A., 
umI  Mr.  Lawson. 

Owing  to  the  want  of  any  topographical  map  of  the  region  that  was  Want  of 
»t  aU  correct,  it  was  found  necessary  to  make  independent  surveys  of  topofirrap.*Jical 
practically  all  the  lakes  and  streams  of  any  size  in  the  entire  district. 
In  the  compilation  of  this  work  the  line  of  the  Canadian  Pacific  Rail- 
way and  the  meridians  and  base-lines  run  by  Mr.  Niven  of  the  Ontario 
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Grown  Lands  Department  were  found  most  useful  as  tie-lines,  and 
other  surveys  were  adopted  wherever  they  oould  be  made  use  of. 
All  the  important  routes  through  the  district  were  surveyed  either  by 
transit  and  Roohon  micrometer  telescope  or  by  compass  and  micro- 
meter, and  the  smaller  lakes  lying  off  the  main  lines  were  put  in  by 
compass  and  boat-log.  The  portages  on  all  important  lines  were  chained. 
Although  extreme  accuracy  cannot  be  claimed  for  these  methods,  they 
unite  expedition  with  reasonable  accuracy  in  a  way  which  seemed  to 
ThMikB  due  ^^^^  serve  the  purposes  required.  Without  specifying  individual  casee, 
for  Msifltanoe  which  would  occupy  too  much  space,  I  may  be  allowed  to  say  that  our 
thanks  for  many  courtesies  are  due  to  the  various  mine  managers 
encountered,  to  the  officials  of  the  Canadian  Pacific  Railway,  the 
officers  of  the  Hudson's  Bay  Ck>mpany  and  to  very  many  others  whoee 
kindness  has  helped  along  the  work. 

TOPOGRAPHY  AND  GENERAL  DESCRIPTION  OF  THE 

DISTRICT. 

Area  covered,  rpj^^  ^^^^  treated  of  in  the  present  Report  comprises  a  tract  of  3456 
square  miles,  lying  to  the  west  of  Thunder  Bay,  Lake  Superior.  It 
may  be  roughly  described  as  extending  from  Port  Arthur  on  the  east 
to  Rainy  Lake  on  the  west,  and  from  the  Canadian  Pacific  Railway 
on  the  north,  southwards  to  a  few  miles  south  of  the  township  of 
Moss.  The  eastern  half  lies  in  the  District  of  Thunder  Bay  and  the 
western  half  in  the  District  of  Rainy  River,  the  boundary  line  between 
the  two  nearly  coinciding  with  the  line  of  division  between  the 
Shebandowan  and  Seine  River  geological  sheets. 

Topography. 

Elevation.  The  general  elevation  of  the  whole  district,  with  the  exception  of 

its  south-eastern  comer,  where  it  slopes  down  towards  Thunder  Bay, 
is  between  thirteen  hundred  and  sixteen  hundred  feet  above  sea-level 
or  from  seven  hundred  to  a  thousand  feet  above  Lake  Superior.  Its 
topographical  features  can  be  almost  surely  predicated  from  its  geology. 
The  greater  part  is  occupied  by  Archaean  rocks,  with  only  a  small  area 
in  the  south-east  corner  where  the  flat-lying  Animikie  rocks  overlap. 
The  area  occupied  by  the  older  rocks  is  characterized  by  low,  rounded 
hills  with  the  softened  outlines  which  the  Archeean  everywhere, 
usually  presents,  while  the  region  covered  by  the  Animikie  rocks 
shows  table-topped  hills  and  escarpments  with  perpendicular  faces  and 
sharply  angular  outlines.  Almost  everywhere  about  the  height^of- 
land,  extend  broad  expanses  of  muskeg  in  which  the  various  rivers 
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take  their  rise  and  from  whose  abundant  water-supply  they  are,  at 
very  short  distances  from  their  sources,  augmented  to  streams  of  con- 
siderable voluma  Small  lakes  are  very  numerous  and,  with  their  Small  lakes 
connecting  streams,  make  the  exploration  of  the  district  compara- 
tively easy,  by  providing  canoe-routes  in  almost  all  directions  through 
it.  These,  though  not  always  very  desirable  routes  of  travel,  yet 
reader  passage  possible  through  large  tracts  which  without  their  aid 
ooald  be  explored  only  at  great  expense  of  both  time  and  money. 

Cultivated  Abra. 

The  region  generally  is  still  uncultivated.     In  the  south-eastern  Chiitivated 
portion  however,  in  the  townships  lying  to  the  west  of  the  towns  of  *"**  Bmall. 
Port  Arthur  and   Fort  William,  farming  is  successfully  carried  on, 
special  attention  being  devoted  to  root-crops,     fieyond  these  town-  Country 
ships  the  inhabitants  are  confined  to  the  employees  of  the  Canadian  ^^^f^^^ 
Pacific  Railway  located  at  small  stations  along  the  line,  a  little  settle- 
ment of  mill  hands  at  Savanne,  the  miners  employed  on  the  Sawbill 
Lake  properties  and  scattered  bands  of  Ojibway  Indians  who  make  a 
precarious  living  by  hunting  and  fishing  eked  out  by  a  very  limited 
cultivation  of  potatoes  on  their  reserves. 

Indian  Resbbves. 

There  are  four  of  these  €U>vemment  reserves  for  Indians  within  the  ,  ^. 

Indian 
district  under  consideration,  situated  at  Sturgeon  Falls,  at  Island  Falls,  reserves. 

at  the  junction  of  the  Fire-steel  and  Seine  rivers,  and  on  the  west 
side  o£  Lac  des  Mille  Lacs.  Of  these  the  first  and  last  only  are  per- 
manently occupied  by  Indians.  The  reserve  at  Sturgeon  Falls  is 
situated  on  the  both  banks  of  the  Seine  River  and  embraces  a  large 
area  of  good  land,  but  merely  a  narrow-strip  along  the  immediate  bank 
of  the  river  is  cleared  and  only  small  patches  of  this  are  cultivated  in 
a  desultory  way  by  the  Indians. 

The  reserve  at  the  junction  of  the  Fire-steel  and  Seine  rivers, 
tiiough  lying  in  an  area  of  good  land  is  not  permanently  occupied  by 
the  Indians  and  is  not  cultivated  by  them. 

On  Lac  des  Mille  Lacs  the  reserve  is  also  situated  on  good  farming  La^^j  suitable 
land  at  Poplar  Point,  on  the  west  shore  of  the  lake,  seven  miles  from  ^^i*  f^^rming. 
Savanne  station,  on  the  Canadian  Pacific  Railway.     A  large  clearing 
was  made  here  under  Grovernment  supervision,  and  some  instruction  was 
given  the  Indians  in  agriculture,  but  at  the  present  time  only  a  small 
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Fish. 


Indians  not 
progressive. 


field  is  kept  annually  under  cultivation,  and  it  is  only  at  the  time  of 
the  yearly  treaty-payment  that  the  Indians  are  found  in  any  numbers 
on  their  reserve.  For  the  remainder  of  the  year  they  are  widely 
scattered  over  the  country,  during  the  winter  hunting  and  trapping, 
and  during  the  summer  encamped  on  some  lake  which  affords  the  best 
prospect  of  a  supply  of  food.  Fish,  caught  chiefly  with  nets,  form  the 
staple  diet  of  the  Indians  during  the  greater  part  of  the  year.  In  the 
early  autumn  there  is  a  general  migration  to  the  lakes,  that  furnish 
wild  rice,  where  there  is  the  double  advantage  of  plenty  of  rice  for 
soup  and  an  abundance  of  ducks  of  various  kinds  which  gather  about 
the  rice  beds.  There  are  no  Indian  schools  in  the  district,  though 
Indians  who  can  both  read  and  write  are  met  with.  These  have  been 
educated  at  the  mission  at  Fort  William,  or  at  the  school  at  Lac  Seul, 
or  have  been  instructed  by  friends  who  have  enjoyed  the  advantages 
of  one  of  these  schools. 

The  outlook  for  the  future  of  the  Indians  of  this  district  does  not 
seem  to  be  a  very  bright  one.  They  are  slow  to  avail  themselves  of 
the  advantages  offered  by  the  Government  towards  their  settlement 
as  agriculturists,  preferring  to  gain  a  precarious  livelihood  by  hunting 
and  trapping  to  settling  down  to  steady  work  upon  their  reserves. 
The  vices  of  civilization  they  acquire  with  ready  aptitude,  but  are 
too  indolent  and  improvident  to  care  to  bear  any  of  its  burdens. 


Principal  Hivers. 


Principal 
rivers. 


Quetioo  and 

Pickerel 

rivers 


The  largest  rivers  within  the  region  of  the  map-sheets  are  the 
Seine  and  the  Kaminbtiquia,  the  first  belonging  to  the  Hudson  Bay 
watershed,  and  the  last  to  the  St.  I^awrence.  Their  head-waters,  known 
as  the  Savanne  River  and  the  Dog  River  respectively,  overlap  and 
at  a  number  of  points  approach  within  a  mile  or  less  of  one  another. 
They  are  both  navigable  by  canoes  almost  to  their  sources,  as  their 
head-waters  lie  in  a  muskeg-covered  area  which  supplies  them  with  a 
good  volume  of  water  even  a  few  miles  from  their  sources.  Falls  and 
rapids  are  numerous  on  both  rivers  capable  of  affording  good  water- 
powers  all  along  their  courses,  excepting  those  parts  lying  in  the  mus- 
keg area  near  their  sources.  These  two  streams  with  their 
tributaries  drain  almost  the  whole  of  the  area  covered  by 
the  map-sheets.  The  Quetico  and  Pickerel  rivers  drain  the  area  im- 
mediately to  the  north  of  Hunters  Island ;  the  Pipestone,  a  limited 
area  south  of  Seine  River,  in  the  western  part  of  the  Seine  River  sheet ; 
the  Turtle  River,  an  area  in'  the  north-west  and  the  head- waters  of 
the  English  River,  a  few  square  miles  lying  about  Scotch  Lakes. 
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Lakes. 

The  largest  lakes  in  the  district  are  Lac  des  Mille  Lacs  with  an  Areas  of 

area  of  ninety-^ix  square  miles,  Dog  Lake  with  an  area  of  fifty-seven 

square  miles,  White  Otter  Lake  thirty-five  square  miles,  Shebandowan 

Lake  twenty-live  square  miles,  Green  water  Lake  fourteen  and  Pickerel 

Lake  thirteen  square  miles.     The  depths  of  these  lakes  is  generally 

great  as  compared  with  their  size.     The  greatest  depths  reached  in  a 

number  of  soundings  in  these  lakes  is  as  follows : — 

Feet. 

Steep  Rock  Lake 240 

Dog  Lake 221 

Sturgeon  Lake 210 

White  Otter  Lake 166 

Quetico  Lake 120 

Batchewanimg  Lake 114 

Clearwater  Lake  West 100 

French  Lake 78 

Kasakokwog  Lake 80 

Oygtal  Lake 60 

The  largest  lake,  Lac  des  Mi)le  Lacs,  is  comparatively  shallow,  its 
general  depth  being  not  more  than  thirty  feet. 

Waterfalls. 

Throughout  the  whole  region  there  is  a  well-marked  accordance  be-  streams 
tween  the  general  course  of  the  waterways  and  the  strike  of  the  rocks,  foWow  strike 
this  strike  representing  not  original  bedding,  but  planes  of  schistosity 
and  shearing.  The  general  character  of  the  water-courses  is  that  of 
series  of  lakes  connected  by  short  rapids  and  falls  and  even  where 
lake-expansions  are  absent  and  the  streams  preserve  their  river-like 
character  they  still  present  an  alternation  of  long  stretches  of  sluggish 
current  and  short  rapids  and  falls.  A  few  of  these  falls  are  notable.  Falls. 
The  falls  of  Kakabeka  on  the  Kaministiquia  River,  with  a  height  of 
119  feet,  possess  a  natural  scenic  beauty  seldom  excelled  and  are 
economically  of  interest  as  affording  a  very  fine  and  easily  accessible 
water-power.  On  the  same  river  just  below  Dog  I^ake  there  is  a 
descent  of  about  350  in  a  series  of  i*apids  and  falls  'which  would  also 
afford  a  magnificent  water-power  should  occasion  arise  for  its  utilization. 
The  Seine  River  throughout  its  length  presents  a  series  of  falls  which 
would  be  of  value  for  power.  Notable  among  these  are  Sturgeon  Falls, 
Calm  Falls  at  the  head  of  Nonwatin  Lake,  Steep  Falls,  at  the  head  of 
Steep  Rock  Lake,  Lynx-head  Falls  and  Island  Falls  all  of  which  are 
sheer  falls  and  some  of  considerable  height,  the  highest.  Steep  Falls 
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having  a  perpendicular  pitch  of  about  forty-five  feet.     In  addition  to 
these  there  are  on  almost  all  the  rivers  in  the  district  falls  which  could  • 
be  utilized  for  power  should  a  demand  for  this  arise. 
Elevatione  There  are  no  high  elevations  anywhere  within  the  district.     The 

highest  region  is  that  about  the  height-of-land  on  the  north  side  of 
the  Canadian  Pacific  Railway,  between  the  waters  flowing  into  the 
Atlantic  Ocean  by  the  great  lakes  and  the  St.  Lawrence  River  and 
those  flowing  into  Hudson  Bay  by  Rainy  Lake,  Lake  of  the  Woods 
and  Lake  Winnipeg.  The  low  rounded  hills  in  this  vicinity  rise  to 
heights  of  between  1600  and  1700  feet  above  sea-level  and  the  general 
level  along  the  height-oMand  is  between  1500  and  1600  feet. 

Northern  and  Southern  areas  compared. 

Marked  oon-        Throughout  the  district  a  marked  contrast  is  noticeable  between  the 

vegetati^^?  northern  and  central  and  southern  parts  in  respect  to  the  relative 

northern  and   luxuriance  and  variety  of  their  vegetation.     The  northern  areas  are 

areas.  largely  expanses  of  flat,  swampy  land  with  low  rounded  hills  of  gneiss. 

The  vegetation  is  comparatively  stunted  and  many  of  the  forest  trees 

growing  freely  in  the  southern  area,  particularly  along  the  river  valleys^ 

are  entirely  absent  in  the  northern  region.     The  maple,  elm  and  ash 

are  instances  of  these.     The  section  through  which  the  Canadian  Pacific 

Railway  paeses  is  a  good  sample  of  the  general  character  of  the  northern 

area  and  an  inspection  of  this  gives  no  true  impression  as  to  the  scenic 

beauties  or  agricultural  possibilities  of  the  other  part  of  the  region. 

Land  suitable      Throughout  its  southern  and  central  parts  are  many  very  charming 

for  agncuiture  j^j^gg   ^^j^^   extensive  areas  of   land  quite  susceptible  of  cultivation, 

though  the  rigour  of  the  climate  will  always  act  to  some  extent  as  a 

bar  to  its  settlement  by  agriculturists.     The  large  muskeg  areas  of  the 

north  seem  to  be  very  generally  due  to  extensive  impermeable  clay 

beds  which  underlie  the  surface  soil  and  prevent  the  natural  drainage 

of  these  sections.     The  influence  of  these  large  swamps  must  be  very 

considerable  in  lowering  the  general  temperature  of  all  the  surrounding 

country. 

In  the  townships  lying  along  the  Kaministiquia  River  and 
between  it  and  Thunder  Bay,  general  farming  is  engaged  in  with 
good  success,  and  there  are  numerous  areas  further  inland  which  only 
await  means  of  transportation  and  a  market  to  convert  them  into 
equally  successful  agricultural  communities. 

Wild  Animals. 

Game  and  fur-      Of  the  larger  wild  animals  occurring  in   the  district,  moose  and 
animaS  caribou  are  the  most  important  for  food.     Moose   are  plentiful  in 


Digitized  by 


Google 


■"»•»»»•]  FOREST  GROWTH.  11    H 

certain  parts  of  the  region,  particularly  in  the  valleys  of  the  Atekokan 
and  Little  Turtle  River,  in  the  country  lying  to  the  south  of  She- 
bandowan  Lake  and  along  the  upper  stretches  of  the  Matawin  River. 
Caribou  range  all  over  the  area  and  are  fairly  plentiful.  Red  deer 
are  only  occasionally  met  with  and  are  confined  to  the  southern  part. 
Among  the  fur-bearing  animals  are  black  bears,  which  are  rather 
numerous,  beaver,  otter,  fox,  martin,  mink,  lynx  and  skunk.  All  of 
these  are  trapped  by  the  Indians  during  the  winter  months  when  the 
fur  is  in  condition,  and  the  sale  of  the  skins  furnishes  them  with 
almoAt  their  only  means  of  trading  with  the  outside  world.  Wolves, 
which  follow  the  red  deer  generally,  are  scarce. 

Ducks  in  great  variety  are  plentiful,  and  many  of  them  nest  in  the 
dbtrict. 

Li  most  of  the  clear-water  lakes  gray  lake-trout  are  abundant,  and  Fish 
jackfish  or  pike  are  almost  universally  present  in  both  lakes  and  *  ""  *" 
streams.  Brook  trout  are  confined  to  the  waters  flowing  into  Lake 
Superior,  and  occur  only  in  the  smaller  streams  flowing  into  Thunder 
Bay.  Dor^  or  wall-eyed  pike,  known  locally  as  pickerel,  are  found  in 
most  of  the  lakes,  and  whitefish  in  many.  Sturgeon  are  caught  in 
some  of  the  lakes  bordering  Hunters  Island,  and  ascend  the  Seine 
River  to  Sturgeon  Falls,  where  they  are  taken  by  the  Indians  with 
the  spear. 

Forest  Growth* 

The  principal  forest  trees  of  the  district,  arranged  simply  in  order  List  of  forest 
of  their  respective  abundance,  are  :  reee, 

Banksian  Pine  . . . .  • Pinut  Banktiana. 

Black  Spruce Abies  niger. 

Balsam  Spruce Abies  balsamifera. 

White  Spruce Abies  alba. 

Poplar PoptUus  tremxdoides  and  P.  grandidentata. 

White  Birch Betula  papyracea. 

Pine. Pinus  alba  and  P.  resinosa. 

Cedar Thuya  ocddentalis, 

Tamanck Larix  Americana. 

Ash Fraxinus  aambxicifolia. 

Balsam  Poplar Popubis  balsamifera. 

Elm Ulmus  Americana, 

Maple Acer  rubrum. 

Oak Quereus  macrocarpa. 

Yellow  Birch Betula  lutea. 

The  original  forest  trees  have  been  burnt  off  over  large  tracts,  and 
here,  in  addition  to  many  of  the  forms  mentioned  above,  are  found 
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mountain  ash,  wild  cherry,  sumac,  and  many  smaller  shrubs  and  trees. 
Along  the  water-courses  are  found  alder,  red  osier,  dwarf  birch,  <kc- 

Trees  suitable      The  trees  of  sufficient  size  for  merchantable  timber,  have  been  for 
^*  ^'^      '  the   most  part  either  burned  by  forest  fires  or  cut  away,  but  there 
remain  large  areas  covered  by  trees  suitable  for  pulp-wood. 

Routes  op  Travel. 


Canoe-route 
from  Lake 
Superior  to 
Lake  Winni- 
peg. 


Part  of  route 
abandoned  in 
1870. 


Facilitated 
oonstruction 
of  Canadian 
Pacific  Rail- 
way. 


One  of  the  main  canoe-routes  between  Lake  Superior  and  Lake 
Winnipeg  which  formed  a  connecting  link  between  east  and  west  for 
the  northern  half  of  the  continent  before  the  building  of  the  Canadian 
Pacific  Railway,  passes  through  this  region,  and  consequently  descrip- 
tions of  the  general  character  of  the  country  and  brief  allusions  to  its 
geology  are  common  in  the  writings  of  the  early  travellers.  Prior  to 
the  construction  of  the  wagon  road  known  as  the  Dawson  road,  between 
Port  Arthur  and  the  foot  of  Lake  Shebandowan  in  1870,  one  of  the 
main  waters  to  the  west,  an  alternative  one  to  that  by  Pigeon  River 
and  the  Boundary  Lakes,  followed  the  course  of  the  Kaministiquia 
River  to  its  source  in  Dog  Lake  and  the  Dog  River  upwards  for  twenty 
miles  to  Prairie  Brook.  This  small  stream  and  a  series  of  lakes  with 
connecting  portages  were  followed  to  the  davanne  River  and  that  river 
to  Lac  des  Mille  Lacs.  Crossing  Lac  des  Mille  Lacs  the  route  followed 
Baril  Bay  and  portage  to  Baril  Lake  and  this  lake  and  Brul^  portage 
to  Windigoostigwan  Lake.  From  the  extreme  western  end  of  this  lake 
French  portage  led  to  French  Lake,  which  connected  by  river  with  Pick- 
erel Lake,  whence  Pine  portage  led  to  Dor^  Lake  and  Deux  Rivieres 
portage  and  two  small  lakes  and  streams  connected  this  lake  with  the 
larger  body  of  water  known  as  Sturgeon  Lake.  The  route  then  followed 
the  Maligne  River,  Lac  la  Croix  and  the  Namakan  River  and  lake  to 
Rainy  Lake.  Aftei*  the  building  of  the  Dawson  road,  in  1870,  the  part 
of  the  route  by  thq  Kaministiquia  River  and  Dog  Lake  was  abandoned 
and  a  forty-one  mile  portage  along  the  wagon  road  from  Port  Arthur 
to  the  foot  of  Lake  Shebandowan  was  substituted.  From  Shebandowan 
Lake  a  portage  of  three-quarters  of  a  mile  led  to  Kashaboiwe  Lake, 
whence  by  a  portage  of  a  mile  Lac  des  Mille  Lacs  was  reached  at  its 
south-eastern  end.  From  Lac  des  Mille  Lacs  westward  the  old  route 
indicated  above  was  followed  to  Rainy  Lake.  Although  it  seems  at 
the  present  day  almost  absurd  that  the  idea  should  have  been  enter- 
tained that  the  commerce  between  east  and  west  could  be  carried  over 
this  route,  yet  it  served  a  useful  purpose  for  a  time  and  when  its  abandon- 
ment was  inevitable  it  rendered  valuable  service  in  facilitating  the  con- 
struction of  the  Canadian  Pacific  Railway.     Indeed  without  this  route 
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for  the  carriage  of  men  and  sapplies  the  building  of  the  road  would  have 
been  a  much  more  arduous  undertaking.  In  the  days  of  its  greatest 
activity  between  the  years  1873  and  1878,  all  the  principal  portage* 
were  made  by  means  of  horses  and  wagons  kept  on  the  ground  for 
that  purpose  and  the  lakes  were  traversed  by  steam  tow-boats  with 
barges  for  freight. 

GEOLOGY. 

Summa/ry, 

The  Geological  formations  represented  in  the  region  covered  by  this  Geology. 
Report  are  as  follows,  in  descending  order : — 

Surface  deposits  of  glacial  and  lacustrine  origin. 

Animikie. 

Steep  Rock  Series. 

Keewatin. 

Coutchiching. 

Laurentian. 

The  most  widely  distributed  of  these  is  the  Laurentian  which  occupies  Areas 
more  than  three-fourths  of  the  entire  area.     The  Keewatin  is  next  in  d^ront   ^ 
extent,  covering  the  greater  part  of  the  remaining  one-fourth,  with  but  formations. 
limited  local  areas  of  Coutchiching,  Steep  Rock  Series  and  Animikie. 

It  is  proposed  to  consider  these  geological  formations  in  the  reverse 
order  of  that  followed  in  the  above  enumeration  and  to  describe  as 
briefly  as  possible  their  relations  to  each  other  in  so  far  as  it  has  been 
found  possible  to  determine  these.  In  the  main,  the  conditions  found 
by  Dr.  A.  C.  Lawson  in  the  Rainy  River  region  have  been  found  to 
hdd  good  for  this  region,  and  his  admirable  description^  of  the  relations 
between  the  series  there  will  apply  generally  here  also. 

Laurentian. 

The  Laurentian  preserves  everywhere  in  this  region  the  same  general  General 
aspect.     It  is  made  up  of  granite-gneisses  which  vary  in  the  presence  Laurei^Un 
or  absence  of  hornblende  and  in  the  distinctness  of  their  foliation,  but  homogeneous.^ 
which  are  recognizable  as  Laurentian  gneisses  wherever  seen.     The 
typical  rock  of  the  great  Laurentian  areas,  away  from  the  contact  of 
other  formations,  is  a  biotite-granite-gneiss  made  up  of  quartz,  orthoclase, 
plagiodase  and  biotite,  generally  distinctly  foliated  and  banded  with 

•  Annoal  Rqport,  GeoL  Surv.  Can.,  vol.  Ill  (N.S.),  1887-88,  part  f. 
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finer  and  coarser  layers.  The  last-named  characteristic  is  not^  however, 
always  present;  great  areas  occur  where  the  gneiss  remains  quite 
uniform  and  lacks  altogether  the  handed  structure  above  referred  to  ; 
nor  is  the  distinct  foliation  a  constant  feature ;  in  the  central  portions 
of  large  areas,  particularly  in  that  occurring  on  the  Seine  River  sheets 
about  White  Otter  Lake,  this  foliation  is  often  very  obscure  or  even 
altogether  abseut,  and  the  rock  becomes  a  non-foliated  biotite-granite 
The  non-foliated,  central  portion  merges  gradually,  at  varying  distances 
from  the  edge  of  the  area,  into  well-marked  gneiss,  the  latter  evidently 
a  phase  of  the  granite  produced  by  stress  and  incipient  flow  age. 

Subdivision         The  division  of  the  Laurentian  classed  on  the  accompanying  maps  as 
difficult.  hornblende-gneiss,  though  in  the  main  made  up  of  granitoid-gneisses 

composed  of  quartz,  orthoclase  and  hornblende,  embraces  locally  areas 
of  quartz-diorite  which  it  has  not  been  found  possible  to  separate  from 
the  main  mass.  These  vary  in  colour  from  bright  red  to  dull  greenish- 
white  and  are  composed  of  quartz,  plagioclase,  orthoclase  and  horn- 
blende, or,  in  many  cases  chlorite,  an  alteration  product  of  biotite. 
These  chloritic  plagioclase  rocks  are  so  involved  in  the  field  with  the 
hornblende-granite  and  gneisses  that  the  whole  have  been  included 
under  one  classification.  The  plagioclase  phase  seems  to  be  largely 
confined  to  the  marginal,  sheared  and  crushed  areas  bordering  the 
Keewatin  bands  and  is  notably  developed  in  the  area  lying  to  the 
north  of  Steep  Rock  Lake,  about  Moose  Lake  both  north  and  south  of 
that  lake,  and  at  the  edge  of  the  Green  water  Lake  and  Shebandowan 
Lake  areas.  In  most  cases  these  quartz-diorites  and  quartz-mica- 
diorites  have  all  the  general  characters  of  granites,  and  would  probably 
in  almost  every  case  be  so  classed  in  the  field,  their  dioritic  character 
Mioroeoopical  being  recognizable  only  on  microscopic  examination  of  thin  sections, 
neoMcury  to  when  the  felspar  is  found  to  be  largely  plagioclase  with,  generally, 
determine  however,  a  proportion  of  orthoclase,  the  relative  amount  of  each  felspar 
varying  so  as  to  constitute  true  granites  on  the  one  hand  and  diorites 
on  the  other. 

Thin  section  No.  10,  from  the  small  lake  south  of  Steep  Rock  liake 
and  between  Lake  Margaret  and  the  Atikokan  River,  and  No.  1 1  from 
the  Seine  River  above  Steep  Rock  Lake  are  typical  of  the  plagioclase 
type  of  these  rocks. 

^artz-mica-  No.  10  is  described  by  Mr.  Ferrier  as  "  a  quartz-mica-diorite  con- 
sisting chiefly  of  plagioclase  and  quartz,  the  plagioclase  greatly  decom- 
posed and  the  quartz  much  granulated.  Plagioclase  filled  with  little 
scales  of  sericite.  Bisilicates  originally  present  now  almost  all  altered 
to  chlorite,  but  both  biotite  and  hornblende  were  apparently  there," 


diorite. 
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and  Na  11  as  a  "  qnartz-mica-diorite,  exceedingly  shattered  and 
crashed  and  considerably  altered,  sericite  largely  developed.  Minerals 
present — qnartz,  plagioclase,  biotite,  hornblende,  chlorite,  etc  Very 
aimilar  to  No.  10." 

From  the  same  area,  about  six  miles  east  of  the  last,  thin  section  Hornblende- 

crr&nite* 
No.  30  is  thus  described  by  Mr.  Dresser  :  "  In  the  thin  section  this  gneiss. 

rock  is  seen  to  consist  chiefly  of  felspar,  a  little  of  which  is  twinned, 
quartz,  chlorite  and  calcite.  Orthoclase  is  in  fairly  well-defined  grains 
separated  by  a  mosaic  of  quartz  grains.  Its  decomposition  is  shown 
in  many  places  by  numerous  crystals  or  small  areas  of  mica  (probably 
sericite)  whose  longer  axes  are  generally  parallel  to  one  or  other  of  the 
crystaUographic  axes  of  the  orthoclase.  It  is  not  easy  to  determine  the 
relative  proportions  of  the  two  felspars  but  both  are  evidently  present. 
The  quartz  shows  distinct  strain  shadows  in  a  few  of  the  larger  grains, 
bat  more  of  it  is  in  finer  grains,  often  with  an  advanced  cataclastic 
structure.  The  chlorite  and  calcite  are  probably  decomposition  pro- 
ducts of  the  primary  hornblende.  The  gneissic  structure  of  the  rock 
is  clearly  shown.     It  is  a  hornblende-granite-gneiss." 

This  homblendic  series  grades,  generally  insensibly,  into  the  biotite-  Alteration 
carrying  granites  and  gneisses,  forming  almost  everywhere  a  more  or  J^^jnatfon 
less  broad  band  intervening  between  the  biotite-gneisses  and  the  Kee-  difficult. 
watin  belts.  Approaching  the  Keewatin  the  hornblende-granites  are 
generally  extensively  altered,  including  in  their  composition  appar- 
ently material  derived  from  the  basic  Keewatin  rocks.  The  principal 
areas  of  these  rocks  which  occur  in  the  region  under  consideration  com- 
prise that  lying  to  the  east  of  Steep  Rock  Lake  and  those  south  of  Green- 
water  Laka  The  former  area  forms  the  termination  of  a  broad 
tongue  of  the  Laurentian  enclosed  on  both  sides  by  Keewatin  belts. 
Without  doubt  there  are  included  in  it  rocks  which  were  originally 
Keewatin,  The  extreme  deformation  which  these  have  undergone 
and  their  intimate  infolding  with  the  granite-gneisses  has  rendered  it 
impracticable,  without  much  more  detailed  work  than  it  has  been  found 
possible  to  devote  to  the  region,  to  separate  them.  In  this  set  of 
nicks  occur  many  of  the  geld-bearing  lodes  of  the  Sawbill  region. 

In  the  area  south  of  Greenwater,   the  incorporation  of   material  Area  south  of 
from   the  basic  series  is  not  so  observable.     The  rocks  are  in  the  ^'J^"^^^. 
main  bomblende-granite-gneisses  with  some  biotite,  and  shew  the  ex-  blende-gra- 
tremely  mashed  and  altered  forms  of  the  Moose  Lake  area  only  close  ^^    ^^ 
to  the   contact  with   the   Keewatin;   they,  however,  often  contain 
plagiodase  and  in  some  cases  in  a  preponderating  degrea     On  Shelter 
Islaad,  which  lies  near  the  edge  of  the  gneiss  area,  the  rocks  gener 
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Granites 
changing  to 
diorites  near 
contact  with 
Keewatin. 


Probable 
small  area  of 
Keewatin 
schists  on 
Whitefish 
Lake. 


ally  exposed  are  strikingly  red  in  colour  from  the  large  proportion  of 
bright  red  felspar.  They  appear  in  the  field  to  be  bright  red,  horn- 
blende-granitoid-gneisses, without  distinct  foliation.  Specimen  No. 
9,  from  this  locality,  Mr.  Ferrier  describes  as  a  quartz-mica-diorite ; 
chief  constituents  plagioclase,  microcline,  chlorite  derived  from  mica 
and  hornblende  (?),  titanite,  epidote,  apatite,  a  little  iron  ore  largely 
altered  to  leucoxene. 

This  rock  appears  to  be  of  the  character  of  granodiorite  or  tonalite. 
Felspar  stained  a  deep-red  colour.  As  in  other  areas  of  the  granitoid 
rock  in  the  district,  there  are  here,  in  the  zone  nearest  to  the  contact 
with  the  Keewatin,  rocks  showing  plagioclase  and  orthoclase  in  different 
proportions,  probably  every  gradation  occurring  from  true  granites  to 
diorites.  Specimen  No.  6  is  from  the  same  gneiss  area  near  the  con- 
tact on  Grouse  Lake,  about  eight  miles  to  the  south-west  of  the  last 
noted  locality.  It  has  the  appearance,  in  the  field,  of  a  rather  soft, 
massive,  red  and  green  crystaline  felsite  merging  into  a  hornblende- 
granite.  It  is  described  as  a  crushed  and  granulated  granite  gneiss, 
the  granulated  material  consisting  chiefly  of  quartz,  orthoclase,  micro- 
cline, plagioclase,  titanite,  hornblende,  mica,  etc.,  microcline,  as  would 
be  expected  in  such  an  extremely  crushed  rock,  is  exceedingly  abun- 
dant, chlorite  and  epidote  are  abundantly  scattered  through  the  rock 
and  crystals  of  pyrite  are  plentiful.  The  parallel  arrangement  of  cons- 
tituent grains  is  marked  ;  mica  and  hornblende  chloritized. 

On  the  Shebandowan  sheet,  the  Laurentian  gneisses  have  been  repre- 
sented as  extending  to  the  extreme  north-eastern  edge  of  the  map. 
Although  they  were  seen  only  for  about  eight  miles  north  of  the  extreme 
northern  bay  of  Dog  Lake,  their  further  extension  was  inferred  from 
the  continuous  section  exposed  on  Riviere  des  lies  where  they  strike 
a  few  degrees  north  of  east  and  extend  far  beyond  the  edge  of  the  sheet, 
to  Lac  des  lies.  Accounts  since  received  from  Indian  traders,  who  have 
travelled  through  that  district,  and  who  describe  certain  rocks  occurring 
on  Whitefish  Lake  as  slates  or  schists,  make  it  quite  probable,  however, 
that  a  band  of  Keewatin  schists  may  come  in  here,  though  it  must  be 
limited  in  extent.  The  section  seen  on  Boulder  Brook  rather  encou- 
rages this  view,  as  the  Laurentian  gneisses  exposed  along  its  course 
become  fine  black  biotite-gneisses  not  unlike  those  which  elsewhere 
often  characterize  the  approach  to  a  contact  with  Keewatin  schists. 
At  the  north  end  of  Lac  des  lies,  associated  with  the  regular 
Laurentian  biotite-gneisses,  are  certain  massive  hornblende  rocks  and 
rocks  made  up  of  a  triclinic  felspar  and  biotite  mica,  with  sometimes 
a  little  quartz.     These  also  characterize  a  departure  from  the  Lauren- 
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tian  type  of  rocks,  showing  that  Keewatin  rocks  probably  come  in 
further  north. 

Drift  found  along  the  upper  courses  of  Dog  River,  west  of  the  head  Drift  from 
Lac  des  Isles  consisted  partly  of  the  debris  of  Nipigon  rocks,  red  clay-  on  u'pj^  part 
stone-porphyries  etc.,  probably  indicating  that  the  edge  of  the  overlap-  ^^  ^^  River, 
ping  Nepigon  series  is  at  no  very  great  distance  to  the  north-east,  as 
these  rocks  are  friable  in  character  and  will  not  bear  transportation 
for  any  great  distance  without  disintegration. 

The  smaller  lenticular  area  of  gneisses  and  granite  occurring  on  She- 
bandowan  Lake,  though  isolated,  is  probably  of  the  same  age  as  the 
greater  gneiss  areas.  It  is  referred  to  mora  particularly  on  another 
page  in  this  report. 

The  still  smaller  bosses  of  granite  occurring  in  Moss  Township,  at 
Round  Lake,  at  Peewatai  Lake  and  south  of  Dog  Lake,  though  pre- 
senting some  differences  lithologically  from  the  gneisses  generally,  are 
probably  also  of  the  same  age. 

The  small  areas  of  granite  occurring  on  the  west  shore  of  Nonwatin 
Lake,  two  small  areas  on  Lake  Margaret,  two  on  the  east  shore  of 
Steep  Rock  Lake,  two  on  the  east  shore  of  Lac  des  Mille  Lacs,  and 
two  south-east  of  Osmaire  Lake,  are  either  continuous  with  the  main 
Laurentian  areas  which  they  adjoin  or  are  evidently  offshoots  from 
these  areas.  The  granitic  intrusives  occurring  in  limited  exposures  at 
Harold  Lake,  at  Gabawy  Lake  and  on  Whiskey  Jack  Lake,  though 
their  entirely  isolated  positions  in  the  midst  of  Keewatin  belts  pre- 
vents any  certain  statement  as  to  their  affinity,  yet  show  the  same 
relations  to  the  inclosing  Keewatin  and  probably  belong  to  the  same 
period  of  intrusion  as  the  gneisses  generally. 

COUTCHICHING. 

The  Coutchiching  of  Lawson,  in  its  extension  eastward  through  the  Eaatward 
area  covered  by  the  Seine  River  sheet,  changes  gradually  to  a  set  of  CouteWdifng 
rocks  which,  on  the  Shebandowan  sheet  and  throughout  the  easterly  changing  to 
three-quarters  of  the  Seine  River  sheet,  have  oeen  mapped  as  Laurentian  gneisses. 
gneisses.     They  have  been  so  mapped  in  these  localities  because  the 
coarse,  biotite-gneisses  which  cut  and  are  interlaminated  with  the  fine 
black  biotite-gneisses  resembling  Coutchiching,  greatly  preponderate 
in  volume.     In  the  Rainy  Lake  Coutchiching,  no  intrusion  of  these 
rocks  has  been  observed,  but  the  aspect  and  relations  of  the  Coutchich- 
ing, as  seen  in  its  eastern  extension  there,  makes  it  probable  that  the 
granites  are  present  at  no  very  great  distance  below,  and  that  the 
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extreme  gneissic  form  of  these  rocks  is  due  to  this  proximity.  For, 
going  eastward  we  find  that  intrusions  of  coarse  white  pegmatite-like 
granite-gneiss  become  more  and  more  frequent,  and  the  proportion  of 
fine  black  biotite-gneiss  and  hornblende-gneiss  or  schist  correspond- 
ingly decreased  in  volume,  until  a  point  is  reached  where  the  coarser 
gneiss  so  largely  predominates  as  to  lead  to  the  mapping  of  that 
portion  as  Laurentian. 

The  prevailing  aspect  of  the  rocks  in  this  easterly  section  is  that  of 
stratiform  fine  and  coarse  gneisses  with,  however,  everywhere  evidence 
that  the  coarser  variety  is  intrusive  through  the  finer,  cutting  it  and 
contorting  it  in  a  striking  way  and  inclosing  detached  blocks.  The 
finer  gneiss  is  identical  with  the  Coutchiching  series  of  Rainy  Lake  in 
all  its  general  characteristics  and  probably  represents  the  eastward 
extension  of  these  rocks.  At  many  other  parts  of  the  district,  however, 
the  schists  of  the  Keewatin,  as  they  approach  a  contact  with  the 
Laurentian,  assume  a  character  exactly  similar  to  these  gneisses  and 
to  the  Coutchiching  and  form  a  belt,  from  a  few  yards  to  over  a  mile 
in  width,  that  cannot  lithologically  be  distinguished  from  parts  of  the 
Coutchiching. 


Keewatin. 

Description  The  Keewatin,  as  exposed  in  the  district  under  consideration,  is 
^^  ^^T^th"  ™*^®  ^P  o^  *  number  of  rock-types  varying  from  extremely  basic, 
district.  igneous  masses  and  their  derived  schists,  to  acid  quartz  porphyries 

and  the  schists  produced  by  their  shearing.  With  these  are  associated 
quarkzites  in  a  more  or  less  altered  condition  and  slaty  bands  which 
seem  to  have  been  originally  argillites.  The  basic  diorites  and  diabases 
and  the  green  schists  derived  from  them,  form  by  far  the  largest  volume 
in  the  series  and  occur  in  great  thickness,  how  great  has  not  been 
determined.  Over  large  areas  the  deformation  and  shearing  has  pro- 
duced a  uniform  schistosity  in  these  rocks,  which  conforms  to  the  trend 
of  the  formation  and  also  to  the  foliation  of  the  Laurentian  which 
flanks  them.  This  schistose  structure,  excepting  very  locally,  is  charac- 
teristic of  the  Keewatin  everywhere.  It  presents  every  gradation  in 
degree,  from  its  first  obscure  indication  in  massive  igneous  rocks  to 
the  extreme  fissility  shewn  by  many  of  the  nacreous  schists.  Beds  of 
conglomerate,  sandstone  and  argillaceous  slate,  of  limited  extent^  are 
also  found,  but  are  very  local  in  their  distribution  and  do  not  form  any 
considerable  proportion  of  the  whole  volume. 

Explanation  On  the  accompanying  geological  map-sheets,  two  lithological  divisions 
on^p^shSets.  ^^  ^^^  Keewatin  are  distinguished  by  different  colouring.     These  divi- 
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sions  are  not  intended  to  convey  the  idea  that  in  the  one  are  included 
only  the  basic  diorites,  diabases  and  schists,  and  in  the  other  only  the 
rocks  named  in  the  margin  as  pertaining  to  that  division  ;  but  rather 
that  these  are  the  prevailing  rocks  in  each  case.  The  basic  green 
schists  and  diorites  occur  everywhere  throughout  the  Keewatin  of  the 
district,  but  in  the  portions  particularly  coloured  as  being  characterized 
by  them,  they  form  the  great  bulk  of  the  strata,  with  only  occasional 
exposures  belonging  to  the  other  division,  while  in  the  other  division 
they  occur  only  as  occasional  exposures.  There  are  two  main  bands  District 
of  the  Keewatin  traversing  the  district  which  run  approximately  ^J^^Jdn  ^ 
east-and-west.  The  most  northerly  of  these  comes  into  the  area  from  bands  of 
Rainy  Lake,  on  the  west,  and  is  an  extension  easterly  of  the  rocks  of  that 
age  mapped  by  Lawson  in  the  Rainy  Lake  sheet.  It  forms  a  broad 
belt  entering  eastwards  from  Rainy  Lake  up  the  valleys  of  the  Seine 
and  Atikokan  rivers  as  far  as  Steep  Rock  Lake  where  it  biturcates, 
one  fork  continues  easterly  and  terminates  in  the  extensive  area  of  low, 
swampy  land  lying  between  the  eastern  shore  of  Lac  des  Mille  Laos  and 
the  Canadian  Pacific  Railway.  The  other  fork  bears  away  to  the  north- 
east, by  way  of  Clearwater  Lake,  to  and  beyond  the  Fire-steel  River, 
where  it,  terminates  about  five  miles  to  the  north-east  of  the 
railway.  The  more  southerly  Keewatin  belt  comes  into  the  area  of  the 
map-sheets  from  the  south  in  the  vicinity  of  the  township  of  Moss  and 
sweeps  eastward  in  a  broad  belt,  in  which  lies  Shebandowan  Lake  and 
river  and  which  terminates  only  near  the  shores  of  Thunder  Bay  where 
it  is  overlapped  by  flat-ljdng  Animikie  and  Keewenawan  strata. 

Smaller  isolated  areas  of  Keewatin  rocks  which  have  apparently  been  Smaller  areas. 
infolded  with  the  Laurentian,  occur  at   Trout  Lake,   north-east  of 
Elasbaboiwe  Lake  and  on  Dog  Lake.     These  hold  the  same  general 
relation  to  the  inclosing  Laurentian  as  do  the  larger  Keewatin  belts. 

There  can  be  no  doubt  that  the  Keewatin  here  includes  rocks  which 
difikr  widely  in  age.     This  is  made  evident  by  the  conglomerates  met 
with  with  here  and  there  throughout  the  area^  which  contain  as  pebbles 
rocks  similar  to  many  of  those  of  Keewatin  age,  including  quartzites, 
<)iiart£OBe  felsites,  quartz-porphyries  and  various  basic  diorites  and  horn-  - 
blende-schists.     It  is  also  indicated  by  the  widely  divergent  character 
of  the  rocks  making  up  this  division  in  different  parts  of  the  field.     A 
series  of  rocks  which  occurs  along  the  Shebandowan  River  and  extends  Keewatin  on 
floath-wards  over  part  of  the  township  of  Connell  and  to  the  west  of  Rivw  litho^" 
ihmX  township,  presents  points  of  lithological  dissimilarity  to  the  rocks  logically 
of  the  Keewatin  generally  occurring  throughout  the  district.     They 
mre  generally  less  altered  and  hold  belts  of  conglomerate  with  pebbles 
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chiefly  of  cherty,  black  slate,  banded  chert,  and  black  and  white, 
pyritous  quartzite,  with  many  small  pieces  of  black  slate  scattered 
through  the  matrix.  The  paste  is  for  the  most  part  schistose,  but  in 
certain  layers  quite  sandy.  The  conglomerate  is  overlain  by  heavy 
beds  of  a  quartzite  which  weathers  yellowish  with  dark-rusty  spots. 
Associated  with  these  rocks  there  occur  belts  of  jaspillite  and  iron 
ores,  the  iron  ore  occurring  as  both  magnetite  and  heematlte  and  inter- 
banded  with  jasper  and  chert.  Though  presenting  points  of  difference 
from  the  Keewatin  further  west,  most  of  these  differences  are  due 
merely  to  a  less  degree  of  metamorphism,  and  as  the  iron-bearing 
member  can  be  easily  recognized  and  traced  westwards,  outcropping 
at  intervals,  from  Kaministiquia  station  to  and  beyond  Greenwater 
Lake,  there  seems  to  be  no  room  for  doubt  that  the  belt  is  continuous 
between  those  two  points.  Notwithstanding  points  of  divergence 
from  the  other  Keewatin  belts  in  the  district,  there  is  so  great  a  general 
resemblance  between  them  and  so  close  a  concordance  in  their  relations 
with  the  Laurentian  that  they  are  considered  to  belong  to  that 
division. 

Thickness  of  Hie  Series. 


Thickness  of 
Keewatin 
series  not 
known. 


Areas  which 
afiford  some 
data. 


No  attempt  is  made  to  calculate  the  thickness  of  the  Keewatin  as 
exposed  in  the  area  under  consideration  as  it  is  considered  that  any 
such  computation  would  be  visionary  in  the  extreme.  Though  the 
original  lines  of  deposition  may  here  and  there  coincide  with  the 
cleavage  which  affects  the  region  generally,  this  is  so  local  in  occurrence 
that  no  structure  can  be  built  upon  it.  The  only  areas  within  the 
boundaries  of  these  map-sheets  which  afford  the  data  necessary  to  the 
computation  of  the  thickness  of  the  strata,  are  the  Animikie  area  in 
the  south-east  corner  and  the  Steep  Rock  area.  In  the  former  of 
these  the  strata  are  but  gently  undulating  in  structure  and  in  the 
other,  though  complicated  folding  has  taken  place  and  a  general  cleav- 
age has  been  induced,  the  great  diversity  in  the  beds  and  their  ready 
recognition  along  the  strike,  make  it  possible  to  arrive  at  a  good  ap- 
proximation to  the  absolute  thickness  and  succession.  Both  of  these 
series  of  rocks  overlie  the  Keewatin  unconformably,  though  the  Steep 
Rock  series  has  been  involved  in  part  of  the  folding  to  which  the  Kee- 
watin has  been  subjected. 


SiEEP  Rock  Series. 


Steep  Rock 
Series 


On  the  accompanying  map  a  series  of  rocks  occurring  about  Steep 
Rock  Lake  is  defined  by  a  separate  colour.  They  have  been  classified  with 
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the  Keewatin  as  forming  the  upper  division  of  that  series,  although  they 
are  believed  to  be  of  laterage  than  the  great  bulk  of  the  Keewatin  strata. 
About  Steep  Rock  Lake  they  occupy  a  well-defined  basin,  the  edges  of 
which  along  its  northern  and  eastern  sides  are  defined  closely  by  the 
shores  of  the  lake.  To  the  north-west  and  south,  the  series  is  cut  off 
by  faults  which  bring  it  into  direct  contact  with  the  older  rocks.  A 
few  isolated  exposures  of  rocks  believed  to  form  part  of  this  series  have 
been  noted  on  the  Seine  River  below  the  lake.  They  are  of  such  small 
extent  and  are  so  intricately  infolded  with  the  rest  of  the  Keewatin 
that  a  separation  of  them  has  not  been  attempted.  Messrs.  H.  L.  Smy- 
the*  and  W.  H.  Smith, f  both  of  whom  studied  the  series  in  some  detail, 
agree  in  describing  the  series  as  unconformably  overlying  the  rest  of  the 
Archsean.  The  name  Steep  Rock  series  has  been  proposed  by  the  Origin  of 
former  of  these  writers  for  this  set  of  rocks,  and  in  the  absence  of  any  ^^^^' 
means  of  correlating  them  with  any  formation  of  known  'age  it  seems 
advisable  to  retain  this  name.  The  structure  of  the  series  can  be  fairly 
well  made  out,  and  in  the  following  description  free  use  has  been  made 
of  the  papers  above  referred  to,  as  the  conclusions  arrived  at  were  borne 
out  very  fully  by  my  own  observations. 

The  Keewatin  rocks  as  they  occur  in  the  country  mapped  include  a 
great  thickness  of  strata  occupying  a  position  between  the  granitoid 
gneisses  and  the  Animikie  rocks  which  are  provisionally  considered  as 
lowest  Cambrian.  It  is  probable  therefore  that  there  is  included  under 
that  division  series  of  rocks  of  different  ages,  but  which,  through  sub- 
sequent folding,  have  become  so  involved  with  each  other  that  their 
subdivision  would  require  the  working  out  of  the  region  in  very  great 
detedl.  That  the  series  seen  about  Steep  Rock  Lake  can  be  so  divided  Probably 
from  the  rest  of  the  Keewatin  both  on  stratigraphical  and  lithological  Cambrian. 
grounds  is  certain,  and  it  seems  almost  equally  certain  that  it  is  older 
than  the  Cambrian  as  represented  by  the  Animikie  beds  of  Thunder 
Bay,  as  the  lithological  differences  between  the  two  are  very  marked 
and  the  folding  and  crushing  which  has  affected  the  Steep  Rock 
series  so  markedly  does  not  seen  to  have  taken  place  after  the  Animikie 
was  laid  down  as  the  flat-lying  strata  of  this  formation  are  quite 
unaffected  by  it.  They  are  consequently  considered  to  occupy  a  posi- 
tion below  the  Cambrian  and  above  the  great  bulk  of  the  Keewatin. 
A  description  of  the  various  horizons  into  which  the  series  is  most 
readily   visible,  will  give  a  good  idea  of  its  composition  and  emphasize 

*  Structural  Geolof^y  of  Steep   Rock   Lake,    Ontario.    American  Journal  of 
Scieiice.  vol.  XLII,  pp.  317-331. 

t  The  Archaean  Rocks  west  of  Lake  Superior.    BuU.  Geol.  Soc.  of  Am.  voL  IV 
pp.  333.348. 
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Defloription  of  the  lithological  discordance  between  it  and  the  underlying  and  the 
newer  series.     It  is  in  the  main  summarized  from  Smythe. 

I. — Fine  conglomerate  of  closely-packed  small  quartz-grains,  holding 
occasional  rounded  and  water-worn  quartz  pebbles  sometimes 
3  or  4  inches  in  diameter  and  with  an  interbedded  layer  of 
limestone.  This  formation  is  represented  in  East  Bay  hy 
beds  of  quartz  pebbles,  none  larger  than  buckshot,  alternating 
with  layers  of  massive  quartzite.  Estimated  thickness  430 
feet. 

II. — Dark  to  light  bluish-gray,  banded  limestone  with  thin  cherty 
seams,  the  upper  part  a  breccia  with  fragments  of  limestone 
and  trap  in  a  calcareous  matrix,  the  basal  beds  frequently 
massive,  siliceous  and  pyritous.     From  300  to  700  feet. 

III. — Soft,  fissile,  dull-green,  pyritiferous  volcanic  ash,  with  occasional 
pebbles  of  limestone,  and  containing,  near  the  base,  bands  of 
jasper  and  iron  ore.     Maximum  thickness  about  600  feet. 

IV. — Interbedded,  coarse,  greenish-gray  diorite  of  plagioclase  and 
hornblende,  locally  sheared  to  form  layers  of  green  schist. 
Maximum  thickness  probably  1000  feet. 

V. — Very  calcareous  green  schist  with  seams  of  finely  crystalline 
limestone.     About  600  feet. 

VI. — Conglomerate,  varying  from  a  hydromica  schist  with  clastic 
grains  of  quartz  to  a  coarse  conglomerate  with  pebbles  of 
quartz  and  granite.     Maximum  thickness  about  100  feet. 

VII. — light,  gray-green,  close-textured  diorite  or  diabase,  weather- 
ing light-brown,  varying  in  structure  from  coarsely  crystal- 
line and  massive  to  fine,  banded  and  schistose.  Including 
also  a  band  of  about  20  feet  of  graphitic-schist.  About  1400 
feet 

VIII. — Agglomerate,  of  inclusions  or  elongated  fragments  with 
rounded  outlines,  resembling  the  type  rock  of  formation  IV 
varying  in  size  from  very  small  to  5  or  6  inches  in  longest 
diameter,  contained  in  a  matrix  of  the  same  material  \)ccur- 
ring  as  a  light,  greenish-gray  fissile  schist.      About  300  feet. 

IX. — Fine-grained  clay-slate  with  light  and  dark-gray  bands. 
Thickness  unknown. 

Probable  '^^^  Stratigraphy  of  the  series  is  most  easily  explained  by  consider- 

explanation  of  ijjcr  the  present  condition  to  have  been  produced  by  from  two  distinct 
Btratigraphy.     '^  ^  r  ^ 
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periods  of  folding.  The  first  of  these  from  a  N.K-S.  W.  stress,  probably 
folded  the  rocks  into  a  series  of  simple  folds  at  right  angles  to  this 
direction.  The  later  folding,  which  produced  results  which  are  so 
marked  over  the  whole  district,  has  masked  almost  altogether  the 
evidences  of  the  former  folding.  This  first  folding  is  probably  respon- 
sible for  the  curious  tongues  of  Keewatin  which  run  ofi  into  the  gran- 
itoid gneisses  at  various  points,  sometimes  for  long  distances,  as  for 
instance  at  Beaver  River  and  Dovetail  Lake,  and  the  corresponding 
tongues  of  gneiss,  well  exemplified  at  Beaver  Lake. 

These  tongues  were  probably  left  at  the  close  of  the  first  period  of 
folding  as  long  narrow  synclinal  folds,  inclosed  partially  by  the  corres- 
ponding sides  of  anticlinal  folds  of  the  underlying  rocks.  Subsequent 
denudation  planed  off  the  tops  of  the  inclosing  folds  and  left  the  ton- 
gues alone  remaining  as  we  now  find  them.  The  regional  cleavage 
and  crashing  caused  by  the  second  period  of  stress  has  left  its  record 
over  the  whole  district,  and  the  cleavage  induced  by  it  passes  from  the 
ArchsDan  rocks  on  each  side  right  across  the  rocks  of  the  Steep  Rock 
series. 

Animikib. 

The  Animikie  rocks  which  occupy  a  limited  area  in  the  south-  Animikie. 
eastern  comer  of  the  region,  overly  unconformably  the  Archaean 
rocks  wherever  they  have  been  seen  in  contact.  From  their  strati- 
graphical  relations  to  the  overlying  formations  further  east  on  Lake 
Superior,  they  are  believed  to  represent  the  lower  beds  of  the  Cambrian. 
No  evidence  as  to  their  age  is  afforded  in  their  exposure  in  the  dis- 
trict under  consideration,  excepting  that  given  by  their  unconformity 
on  the  Keewatin  and  Laurentian  and  consequent  more  recent 
deposition  than  these.  Exposures  are  not  frequent  as  the  greater  part 
of  the  land  supposed  to  be  underlain  by  these  rocks  is  covered  by  a 
thick  mantle  of  drift.  A  few  isolated  exposures,  however,  and  their 
occurrence  a  little  distance  to  the  south  in  more  continuous  outcrop- 
pings,  makes  it  fairly  certain  that  these  rocks  underlie  the  area  so 
coloured  on  the  accompanying  map. 

The  immediate  overlap  of  the  Animikie  rocks  on  the  Archaean  was  Relations  of 
not  seen  within  the  sheet,  but  their  stratigraphical  relations  to  one  A.nimikie  and 
another  are  nevertheless  well  indicated.     The  Animikie  beds  are  every-  rocks. 
where  horizontal  or  nearly  so  and  the  Archaean  rocks  are  as  univer- 
sally nearly  vertical.     The  relations  of  the  two  are  clearly  seen  at 
Kakabeka  Falls  on  the  Kaministiquia  River  just  south  of  the  boun- 
dary of  the  Shebandowan  sheet.     Here  the  fall  is  over  a  cliff-face  of 
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Unconformity 
found  at  Dun- 
can mine. 


black,  earthy-looking,  carbonaceous  Animikie  shales,  lying  almost  hori- 
zontal, and  the  gorge  below  is  cut  through  the  same  rocks  for  a  distance 
of  nearly  a  mile.  The  actual  contact  is  not  seen,  a  gully  intervening 
between  the  two  series  of  rocks  at  the  line.  On  the  river  just  above^ 
however,  the  Archaean  rocks  are  well  exposed.  Granitoid  gneisses 
and  green,  chloritic,  hornblende-schists  strike  N.  80°  E.  with  a  dip  to 
the  north  of  60"*  to  65°.  The  unconformity  between  the  two  admits 
of  little  doubt,  and  the  surface  aspect  of  the  older  rocks  is  such  as  to 
indicate  a  time-break  of  long  duration. 

The  unconformity  between  the  two  is  again  exhibited  at  the  IDun- 
can  or  Shuniah-Wiatchu  mine,  about  a  mile  south  of  the  edge  of  the 
Animikie  under  consideration.  Mr.  W.  M.  Courtis,  M.E.,  *  reports 
that  the  shaft  here  passed  through  the  following  strata  in  descending 
order,  starting  below  a  flat  sheet  of  surface  diabase  : 

Feet 

Black  slate 40 

Dark  green  slate  with  masses  of  chert,   red 

above  and  gray  at  base 300 

Soft,  carbonaceous,  black  slate 80 

Calcareous  band  containing  much  iron  ;  aren- 
aceous band  in  flinty,  black  slate;  jasper- 
slate  band 20 

Chert  with  bands  of  dolomite 27 

Keewatin   diorite,  etc 


Comparison 
of  Archaean 
with  series 
elsewhere 
described. 


Correlation. 

But  little  can  be  attempted  in  the  way  of  correlating  the  various 
formations  of  this  district  with  those  described  in  great  detail  by  various 
observers  in  the  region  south  of  the  International  Boundary.  There 
can,  however,  be  made  a  few  correlations  which  are  at  least  very  pro- 
bable. 

In  the  case  of  the  Laurentian  of  this  district  there  can  be  no  doubt 
that  it  forms  part  of  the  **  basement  complex  "  of  the  region  to  the  south ; 
although  there  the  Coutchiching  and  part  of  the  Keewatin  are  by  the 
U.  S.  geologists  generally  regarded  as  also  referable  to  the  same  "  base- 
ment complex."  The  relations  made  out  over  the  district  under  con- 
sideration do  not  seem  to  warrant  this  inclusion,  as  shown  on  another 
page,  the  Coutchiching  seems  rather  to  be  an  extremely  altered  facies 
of  Keewatin  and  the  gneiases  and  granites  appear  to  bear  the  same 

•Trans.  Am.  Inst.  M.E.,  vol.  XV.  p.  671. 
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relatioQ  to  every  part  of  the  Keewatin,  i.e.  thej  are  intrusive  with  regard 
to  all  portions  of  that  formation  with  which  thej  have  been  found  in 
•contact. 

As  already  pointed  out,  by  Van  Hise  and  others,  there  is  strong  Lower 
-enough  lithological  similarity  between  the  iron-bearing  belt  of  the  Mata-  probably 
win  and  that  of  the  Lower  Marquette  and  correlated  series,  to  make  it  g^^tin*^  *^ 
extremely  probable  that  the  two  are  synchronous  in  age.     This  being 
80,  the  Keewatin  of  this  district  generally  must  be  looked  upon  as  pro- 
bably equivalent  to  the  Lower  Marquette  of  the  United  States  Geo- 
logists ;  the  Upper  Marquette  being  possibly  represented  by  the  Ani- 
mikie. 

Eastern  and  Western  Regions  Compared. 

The   region  under  consideration   is   continuous  with  that  so  well  Area  here 
°  descnbed 

•described  by  Dr.  A.  C.  Lawson  in  his   report  on  the  Geology  of  the  continuous 

Rainy  Lake  Region,*  and  the  general  geological  features  of  the  two  R^jny  Lake. 
regions  are  similar.  The  Lauren tian  in  the  two  areas  is  quite  the  same 
both  lithologically  and  structurally.  The  thin  sections  which  he  des- 
cribes illustrating  the  petrography  of  the  system  might  have  been  taken 
from  the  eastern  region,  so  closely  do  the  two  resemble  one  another.  In 
the  western  area,  Dr.  Lawson  found  it  possible  to  subdivide  the  Kee- 
watin more  minutely  into  lithological  groups  than  we  have  been  able 
to  do  in  the  eastern  area.  This  is  partly  due  to  the  character  of  the 
country,  which,  in  the  Rainy  Lake  region,  lent  itself  more  readily  to 
detailed  examination,  but  is  principally  owing  to  an  apparently  greater 
uniformity  in  these  rocks  in  the  eastern  section  and  to  their  being 
generally  in  a  more  highly  altered  condition. 

A  striking  feature  in  the  mode  of  occurrence  of  the  two  sets  of  rocks  Differences  in 
_._,  ...  -,-r  ...  structure  of 

in  the  Rainy  Lake  region  is  the  occurrence  of  the  Laurentian,  m  irregu-  Laurentian 

larly  ovoid  areas,  entirely  surrounded  by  belts  of  Keewatin  rocks.  *'^^* 
In  the  Seine  River  and  Shebandowan  areas,  this  feature  is  not  pre- 
sent. The  Keewatin  occurs  rather  as  long  bands,  infolded  with  the 
Laurentian  and  conforming  in  strike  to  the  foliation  of  the  gneiss. 
These  bands  are  often  continuous  for  long  distances,  terminating  in 
long,  narrow  arms  which  are  gradually  lost  in  the  gneiss.  The  Seine 
River  band,  which  was  traced  by  Dr.  Lawson  right  across  the  Rainy 
Lake  sheet,  has  been  followed  continuously  to  near  the  ninetieth  meri- 
<dian  of  west  longitude,  a  distance  of  over  one  hundred  and  eighty  miles. 
This  band  varies  considerably  in  width,  in  some  places  reaching  a  thick- 
ness of  over  twelve  miles  and  in  others  narrowing  down  to  under  three 
miles. 

•  Annual  Report,  GeoL  Surv.  Can.,  vol  III  (N.S.),  1887-88. 


Digitized  by 


Google 


26  H 


WESTERN   ONTARIO, 


Relations  of 
the  Coutchioh' 
ing. 


Another  point  of  difference  between  the  eastern  and  western  areas 
'  is  the  absence  in  the  former  of  tracts  of  Coutchiching  that  can  be 
separated  from  the  Keewatin.  Though  there  are  local  occurrences  of 
fine  gneisses  and  mica-schists  quite  similar  to  Coutchiching  rocks,  these 
are  but  phases  of  the  Keewatin,  apparently  due  to  a  more  complete 
alteration  along  zones  contiguous  to  the  intrusive  gneisses.  The  dis- 
appearance of  the  broad  area  of  these  rocks  which  comes  upon  the  Seine 
River  sheet  from  Rainy  Lake,  by  their  absorption  into  the  mass  of  th<» 
Laurentian  along  their  strike,  is  referred  to  on  another  page. 


Contacts  described. 


Conditions  at  Following  the  various  lines  of  contact  between  the  Laurentian  and 
^tacts  of  Keewatin,  it  is  found  that  the  conditions  characterizing  any  one  line 
and  Keewatin.  of  contact  are  remarkably  constant  all  along  its  course,  but  that  the 
line  of  contact  on  one  side  of  a  Laurentian  or  Keewatin  area  may  dif- 
fer quite  widely  from  that  on  the  other  side.  As  illustrative  of  this, 
we  may  take  up  briefly  the  different  lines  of  contact  and  examine 
points  along  their  course  where  an  opportunity  to  investigate  them  has 
been  found. 


Section  on  the 

Kaminis- 

tiquia. 


At  Buda 
station. 


Section  at 
Narrows  of 
Kashaboiwe 
Lake. 


In  examining  the  northern  edge  of  the  southern  Keewatin  area, 
the  first  good  section  across  the  line  of  contact  is  that  afforded  by  the 
Kaministiquia  River.  Here  the  Keewatin  schists  seem  to  pass  into 
the  Laurentian  gneisses  by  a  gradual  progression ;  the  schists 
becoming  by  degrees  more  and  more  gneissic  from  the  development  of 
mica  in  them  and  by  the  interbanding  with  them  of  layers  of  coarser 
gneiss  until  they  become  quite  characteristic  Laurentian  strata.  This 
is  the  contact  best  seen  by  all  the  earlier  explorers,  as  it  lies  on  the 
regular  line  of  travel  between  east  and  west,  and  to  it  is  due  probably 
their  general  opinion  that  the  relation  between  the  Huronian  and 
Laurentian  here  was  that  of  a  conformable  sequence.  Following  the 
contact  westward,  the  next  point  where  a  good  section  is  seen  is  at 
Buda  station  on  the  Canadian  Pacific  Railway,  and  here  the  same  con- 
ditions are  found  to  prevail. 

At  the  Narrows  at  the  foot  of  Kashaboiwe  Lake,  an  excellent  section 
is  exposed  which  is  referred  to  at  greater  length  on  another  page ; 
the  contact  phenomena  are  again  of  a  similar  character.  The  same 
relations  between  the  two  sets  of  rocks  are  found  at  the  crossing  of 
Crayfish  River  and  on  the  Government  road  to  the  Huronian  mine,  at 
both  of  which  points  good  sections  are  seen.  On  the  east  side  of 
McKenzie  Lake,  just  beyond  the  southern  limit  of  the  map,  though  the 
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actual  contact  was  not  seen,  the  exposures  of  fine  black  gneiss  enclosed 
in  the  prevailing  coarser  white  biotite-gneiss,  were  of  quite  the  same 
diaracter  as  those  seen  at  the  various  other  points,  noted  above, 
where  good  sections  were  examined. 

The  next  extended  line  of  contact  to  the  north  of  the  last,  is  that  of  Contact  line 
the  northern  edge  of  the  Kashaboiwe  or  central  gneiss  area  with  the  Kee-  Kashaboiwe 
watin  belt  of  Lac  des  Mille  Lacs.  At  the  north  end  of  Kashaboiwe  Lake,  ^^^' 
where  the  two  series  are  found  in  direct  contact,  the  contact  is  a  sharp 
one,  the  Laurentian  cutting  the  schists  in  a  striking  manner  and  send- 
ing off  arms  and  stringers  into  them,   the  zone  thus  affected  being, 
however,  quite  narrow.     The  same  conditions  are  found  at  the  con*  . 
tact  on  the  south  shore  of  Bolton  Bay,  and  again,   further  west,  at 
fiarii  Baj,  where  the  contact  might  be  called  an  indentated   one. 
Although  in  a  general  way  similar  to  those  described  above,  this 
contact  has  probably  been  affected  by  a  great  fault  which  has  some- 
what changed  the  relationship  of  the  two  series.    At  Elbow  Lake,  there 
is  the  same  well  marked  intrusive  contact,  with  but  a  narrow  zone  of 
ihe  schists  penetrated  by  apophyses  of  the  gneiss.     Still  further  west- 
ward, the  next  two  points  at  which  sections  were  made  across  the 
contact,  were  examined  by  Mr.  Smith,  who  seems  to  have  found  about 
Ae  same  set  of  conditions.     At  Pine  Lake,  however,  where  the  Cout-  Different  con- 
diiching  takes  the  place  of  the  Laurentian,  the  contact  is  found  to  be  Lake, 
of  an  entirely  different  character ;  no  sharp  line  of  demarcation  between 
Keewatin  and  Coutchiching  is  possible,  there  is  simply  a  gradual 
change,  continuing  for  a  distance  across  the  strike  of  over  two  miles, 
where  the  hard,  massive,  quartzite-like  strata  of  the  Keewatin  become 
niore  and  more  micaceous  and  schistose  up  to  a  point  where  they  are 
true  biotite-gneisses. 

On  the  northern  side  of  the  Lac  des  Mille  Lacs  belt  of  Keewatin,  ^f^^^^JSe"^®^ 
the  contact  preserves  the  same  uniformity  in  character  from  the  above-  Mille  Lacs 
named  lake,  (where  the  commingling  of  the  two  series  in  a  broad  contact  \^\^ 
zone  makes  the  location  of  a  definite  line  of  division  often  difficult), 
westward  to  Moose  and  Sawbill  lakes.     The  gneisses  are  evidently 
intrusive  along  this  line,  but  the  character  of  the  contact  phenomena  is 
quite  distinct  from  that  of  the  two  already  described.     All  along  this 
contact,  there  is  a  broad  belt  where  the  gneisses  seem  to  have  absorbed 
and  incorporated  the  Keewatin  strata,  producing  a  set  of  nondescript, 
massive,  granitoid  rocks  which  it  is  often  difficult  to  assign  to  either 
one  or  other  of  the  two  series.     They  are  generally  so  deformed  that 
it  is  difficult  to  make  out  their  original  composition  or  genesis. 
— ,  Southern  edge- 

The  southern  edge  of  the  great  northern  area  of  Laurentian,  from  Pyra-  of  great 

mid  Lake  westward,  is  again  generally  clearly  intrusive  in  its  relations  to  areaT'***^ 


Digitized  by 


Google 


28  H 


WESTERN   ONTARIO. 


0)ntact  an 
irruptive  one. 


•GneisHic 
intrusions. 


the  Keewatin.  The  line  of  contact  can  be  closely  placed  wherever 
exposures  are  to  be  seen  as  the  contact  zone  along  which  the  one  set  of 
rocks  is  markedly  affected  by  the  other  is  quite  narrow.  The  conditions 
which  are  found  along  this  line  are  similar  in  a  general  way  to  those 
existing  along  the  Bolton  Bay  and  Elbow  Lake  contact,  the  gneisses 
cutting  the  schists  sharply  and  sending  arms  and  apophyses  into  them. 
The  nature  of  this  contact  of  the  southern  rim  of  the  northern  area 
of  Laurentian  gneisses  with  the  Keewatin  belt  which  borders  it,  is 
along  its  whole  length,  wherever  opportunity  is  afforded  of  observing 
it,  is  one  of  irruption.  The  evidences  of  this  are  many.  The  gneisses 
,  which,  almost  everywhere  along  this  southern  edge,  become  more  basic 
in  composition  as  the  contact  is  approached,  changing  from  typical 
biotite  granite-gneisses  to  hornblende-gneisses,  hornblende-syenites  and 
hornblende  granites,  cut  the  Keei^atin  rocks  quite  after  the  manner  of 
intrusive  masses.  They  send  into  it  long  arms,  sometimes  of  a  size 
capable  of  representation  on  the  accompanying  maps,  as  at  Beaver 
Lake  and  south  of  Steep  Rock  Lake,  but  more  often  in  narrow 
apophyses  which  the  small  scale  of  the  maps  prevents  being  shown. 
Blocks  and  masses  of  the  Keewatin  strata  are  included  in  a  manner 
which  establishes  beyond  doubt  the  viscid  condition  of  the  gneisses  at 
the  time  the  blocks  were  included  in  them. 

From  Lac  des  Mille  Lacs,  also,  where  the  contact  can  be  well  observed 

on  the  many  islands  and  deeply  indented  shore-line,  westerly  to  Rainy 

Lake,  the  same  evidences  of  intrusion  are  characteristic  of  the  gneiBses ; 

they  present  the  appearance  of  an  intrusive,  semi-viscous  mass  which 

cuts   strata  that  at  the    time  of    the  intrusion   were   quite   solid. 

Instances         It  is  true  that,  locally,  instances  of  quite  an  opposite  set  of  conditions 

cond^itions  are  **^®  ^^  ^®  found,  notably  on  Lac  des  Mille  Lacs  and  Beaver  Lake,  where, 

reversed.         at  more  than  one  point,  the  diorites  and  diabases,  apparently  of  the 

Keewatin  belt,  are  the  intruding  rocks  and  send  dykes  into  the  gneisses, 

which  are  also  included  in  the  form  of  angular  and  semi-angular  blocks 

and  masses  in  the  basic  rocks.     Phenomena  of  this  sort  are,  however, 

only   local,  and   do  not  represent  the  general  conditions  obtaining 

along  the  contact     These  occurrences  probably  always  represent  later 

dykes  which  cut  both  series  of  rocks.     In  some  cases  this  is  readily 

observable,  and  where  it  is  not  and  the  diorites  seem  to  form  part  of 

the  Keewatin,  the  explanation  seems  to  be,  that,  even  in  these  cases  the 

intrusions  are  of  the  later  age,  but  their  almost  absolute  identity  in 

character  w  ith  the  diorites  of  the  Keewatin  makes  their  recognition 

difficult. 

.  An  example  of  this  is  seen  at  Pine  Point,  Lac  des  Mille  Lacs,  where 

two  periods  at  a  later  dyke  of  diorite  cuts  the  older  diorite  of  the  Keewatin.     The 
Pine  Point. 
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contact  between  the  latter  and  the  gneiss  is  of  the  intrusive  character 
80  generally  found.     It  is  illustrated  bj  specimens  exhibiting  the  two 
rocks  in  contact,  which  Mr.  A.  E.  Barlow,  kindly  examined.     Of  the 
first  Mr.  Barlow  says: — ''The  hand  specimen  shews  a  contact  between  The  older 
a  dark,  greenish  diorite  and  a  very  pale,  pink-granite.     The  granite  a^nbed. 
near  its  junction  with  the  diorite  is  very  much  finer  grained,  while  the 
diorite  exhibits  no  such  change  in  texture.     Under  the  microscope,  this 
contact  is  seen  to  be  sharp,  but  somewhat  ragged,  and  portions  of  the 
individuals  of  hornblende  composing  the  diorite  have  become  incor- 
porated in  the  granite.     The  diorite  is  composed  essentially  of  horn- 
blende and  plagioclase,  the  former  being  by  far  the  most  abundant 
constituent.     The  hornblende  forms  a  more  or  less  intricate  felt-work 
of  imperfectly  developed  crystals  of  a  bright  green  colour.  It  is  trich- 
roic — a,  light    yellow,  %  greenish  jf,  bluish.     Absorption  r  >  t  >  *• 
The  plagioclase  has  been  converted  into  an  aggregate  composed  prin- 
cipally of  zoisite  and  epidote.     This  so-called  saussurite  alteration  is 
Qsoally  so  complete  as  to  destroy  all  evidence  of  the  polysynthetic 
twinning,   although  in  certain  cases  the  twinning  lamellae  may  still  be 
seen.    Spbene  (titanite)  is  an  abundant  constituent,  occurs  in  grains  or 
irr^lar  areas  composed  of  an  aggregate  of  these  grains,  reddish-brown 
in  colour,  strongly  pleochroic,  brown,  yellow  to  almost  colourless,  and 
hs8  probably  resulted  from  the  alteration  of  ilmenite,  as  opaque  nuclei 
of  titanic  iron  still  remain. 

"  The  granite  is  composed  chiefly  of  orthoclase,  plagioclase,  quartz  and  Lithological 
biotite.     The  orthoclase  is  more  or  less  grey  and  turbid  owing  to  the  granite  in 

development  of  minute  scales  of  kaolin  or   muscovite.      There   are  ^^^^  ^^^ 

*  .  dionte. 

evidently  two  varieties  of  plagioclase  present.     The  more  basic  variety 

has  been  partially  saussuritized,  but  there  has  not  been  sufficient  de- 
velopment of  epidote,  zoisite  and  muscovite  to  completely  mask  the 
twinning  lamellse,  which  may  still  be  readily  seen.  The  more  acidic 
variety  is  usually  very  fresh  and  often  exhibits  two  sets  of  poly- 
synthetic twinning  lamellae  intersecting  nearly  at  right  angles.  Biotite 
is  only  sparingly  present  and  has  undergone  either  partial  or  complete 
alteration  to  chlorite.  A  good  deal  of  epidote  is  present,  light-yellow 
in  colour  and  shewing  the  characteristic  pleochroism,  yellow  to  nearly 
colourless,  rough  relief  and  brilliant  chromatic  polarization.  Zoisite  is 
also  present  in  rather  large  amount.  The  epidote  occurs  in  irregularly 
angular  individuals  and  aggregates  without  regular  boundaries,  also  in 
small  grains  and  fragments  and  is  often  seen  imbedded  in  the  chlor- 
itized  biotite.  A  good  deal  of  the  epidote  and  zoisite  at  least  has 
resulted  from  the  decomposition  of  the  felspar.  The  finer  grained  por-  Granite  near 
tion  of  the  granite  near  the  contact  contains  minute  fragments  of  actual  contact. 
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hornblende  which  have  doubtless  been  derived  from  the  diorite.  These 
contain  numerous  needle-like  crystals  of  rutile,  intergrown  in  the  form 
of  net-shaped  groups  known  as  sagenite  webs,  the  meshes  of  such 
sagenite  webs  being  60**  and  120"*.  The  granite  also  contains  some 
good  sized  prismatic  crystals  and  more  or  less  rounded  grains  of  rutile, 
of  a  deep-brown  colour,  almost  opaque,  but  which,  in  strong  trans- 
mitted light,  appear  of  a  deep,  blood-red  colour.  These  are  especially 
abundant  near  the  junction,  but  at  a  short  distance  they  are  either 
very  scarce  or  wholly  absent.  The  quartz  is  clear  and  colourless,  bat 
is  usually  somewhat  dusty  owing  to  the  presence  of  numerous  fluid 
cavities  with  and  without  fluid  bubbles.  The  quartz  shows  only  very 
limited  evidence  of  pressure.  Apatite  is  present  and  a  very  small 
amount  of  titanic  iron  ore  which  was  detected  by  its  partial  alteration 
to  leucoxene.  A  limited  amount  of  granophyre  was  noticed.  The 
difference  in  texture  of  the  granite  near  the  line  of  junction  and  the 
incorporation  of  fragments  of  hornblende  in  the  vicinity  seems  to  in- 
dicate that  the  granite  is  younger  than  the  diorite." 

At  another  point  on  this  contact,  near  by,  the  diorite  becomes  a 
hornblende- schist,  probably  from  preseure  and  shearing.  Mr.  Barlow 
also  examined  a  specimen  taken  from  this  point. — "  The  hand  speci- 
men shows  a  contact  between  a  gray  granite  and  a  dark,  grayish-green 
hornblende-schist.  Small  interlaminated  veins  of  quartz  traverse  the 
hornblende-schist  in  the  immediate  vicinity  of  its  contact  with  the 
granite  and  have  evidently  been  introduced  simultaneously  with  the 
irruption  of  the  granite.  The  thin  section  crosses  the  contact  and 
exhibits  a  portion  of  both  rocks. 

"  The  granite  is  composed  of  quartz  with  the  usual  inclusions,  ortho- 
clase  and  a  much  smaller  proportion  of  plagioclase,  both  of  which  have 
undergone  extensive  decomposition,  and  biotite  which  is  now  wholly 
converted  into  chlorite  showing  the  characteristic,  dull-blue  polarization. 
Sphene  (titanite)  is  tolerably  abundant  and  occurs  in  small,  wedge- 
shaped  crystals  and  irregular  grains,  light  reddish-brown  in  colour  and 
strongly  pleochroic.  Epidote  is  also  present  and  a  deep-brown  mineral 
surrounded  by  a  rim  of  epidote,  probably  allanite.  Some  short  stout 
prisms  of  zircon  were  observed,  with  pyramidal  terminations,  of  a  pale 
wine-oolour,  feeHy  pleochroic  and  showing  characteristic  strong  relief 
and  brilliant  red  and  green  interference  colours  between  crossed  nicols. 
Both  the  sphene  and  zircon  are  often  contained  in  the  chloritized 
biotite.  The  hornblende-schist  is  composed  of  hornblende  and  felspar, 
the  latter  having  been  converted  into  saussurite.  The  hornblende 
occurs  in  elongated  fragments  and  imperfect  crystals  which  have  a  very 
perfect  parallel  alignment.     It  is  bright-green  in  colour  and  trichroic. 
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Epidote  is  tolerably  abundant  as  a  product  of  decomposition.  Very 
little  quartz  was  noticed.  Brown  pleochroic  '  balos '  generally  surround 
the  grains  and  crystals  of  sphene  which  are  imbedded  in  the  horn- 
blende near  the  line  of  junction  between  the  two  rocks.'' 

The  usual  alteration  of  the  granite  is  observed  as  is  shown  by  a  Alteration  of 
specimen  collected  from  what  is  seen  clearly  in  the  field  to  be  the  granite  *  Kra^iite. 
side  of  the  contact.  Mr.  Ferrier  describes  it  as  a  quartz-mica-diorite, 
exceedingly  crushed  and  decomposed,  consisting  chiefly  of  quartz  and 
plagioclase  with  decomposed,  chloritized  mica  and  hornblende ;  plagio- 
clase  all  saussuritized  ;  epidote,  sericite  etc.,  abundant  as  products  of 
alteration ;  extreme  granulation,  stretching  and  undulatory  extinction 
of  quartz. 

In  contrast  with  the  markedly  intrusive  character  of  the  contact  of  Southern  edge 
the  northern  area  of  gneiss  with  the  Keewatin,  is  the  nature  of  the  ^^  area, 
contact  along  the  southern  edge  of  the  central  or  Kashaboiwo  area  of 
gneiss  already  referred  to.     Owing  to  the  nature  of  the  country  through 
which  the  line  of  contact  passes,  the  observations  of  the  actual  contact 
have  been  fewer  in  number  than  in  the  case  of  the  northern  area,  but 
where  opportunities  for  an  examination  have  been  found,  the  phenomena 
are  those  of  a  gradual  passage  of  the  one  set  of  rocks  into  the  other. 
At  the  southern  end  of  Elashaboiwe  Lake,  where  a  good  section  is  At  Bouth  end 
exposed,  there  is  no  actual  line  of  contact  which  can  be  defined  on  the  Lf^^.     *^® 
ground.     Here  the  gneisses  of  Kashaboiwe  Lake,  which  are  coarse 
biotite-granite-gneiss  with   bands   of  fine,    black   biotite-gneiss,   pass 
gradually  into  quartz-schist;    or   rather,  the   quartzHSchists,   by  the 
addition  of  mica,  gradually  become  fine  biotite-gneisses. 

Reference  to  the  phenomena  occurring  at  the  contact  along  the  DifferenoesHn 
northern  side  of  the  Keewatin  belt  of  Lac  des  Mille  Lacs,  contact 
will  again  show  a  noticeable  contrast  between  that  and  the  southern 
contact  of  the  same  belt.  In  the  first-named  case,  the  contact 
conditions  extend  over  a  belt  about  four  miles  in  width,  the  rocks 
of  the  two  series  being,  over  that  distance,  intermingled  to  such 
a  degree  as  to  render  it  difficult  to  fix  the  exact  line  of  junction, 
while  in  the  latter  the  rocks  of  one  series  are  quite  unaffected  by 
proximity  to  the  other  at  distances  of  about  one  hundred  yards  from 
the  actual  contact. 

Stall  another  and  very  distinct  form  of  contact  between  the  gneisses 
and  the  Keewatin  rocks,  is'seen  along  some  parts  of  the  southern  edge 
of  the  central  gneiss  belt,  the  northern  edge  of  which  we  have  just  been 
considering.  Here  there  is  apparently  a  gradual  passage  of  the  one  set 
of  rocks  into  the  other,  but  the  form  which  the  passage  takes  is  of  an 
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entirely  different  character  from  either  of  the  others  considered.  Start- 
ing from  the  gneiss  belt,  at  some  distance  from  the  contact,  and  proceed- 
ing southwards  across  the  strike  we  get  coarse,  white,  granitoid  gneisses, 
composed  of  quartz,  felspar  and  biotite  and  some  homUende,with  bands 
of  fine,  almost  black,  biotite-gneiss  interlaminated  and  occurring  as 
broken  bands  and  include,  drawn-out  fragments  in  the  coarse  gneiss.  The 
coarse  gneiss  and  the  fine  bands  by  degrees  change  their  relative  import- 
ance until  the  latter  occurs  as  the  prevailing  rock  with  the  coarse  white 
gneiss  as  bands  in  it.  Paripasstt,^  the  fine  black  gneiss  loses  its  mica,  and 
gradually  also  its  gneissic  character,  until,  when  the  bands  of  coarse 
gneiss  have  become  inconsiderable  in  size  and  number,  the  fine  bands 
have  assumed  the  aspect  of  an  altered  felspathic  sandstone  of  purplish 
colour,  in  which  mica  has  been  developed.  Continuing  southwards, 
the  coarse  gneiss  entirely  disappears,  and  the  fine,  hard,  purplish  fel- 
spathic quartzite  is  continuous,  becoming  less  and  less  micaceous  until 
it  appears  as  a  quartzite  with  no  mica  or  with  mica  only  sparingly  scat- 
tered through  it  in  fine  specks.  Closely  following  the  disappearance  of 
the  coarse  gneiss  bands,  the  quartzite  or  grey  wack^  developes  a  schistose 
structure  and  forms  a  belt  of  banded,  f«lspathic  schist  two  miles  in 
width,  that  gives  place  to  green  chloritic  schists,  which,  with  areas  of 
massive  diorite  rocks,  form  the  main  body  of  the  Keewatin  belt. 

Faults. 

Faults  seldom 

recognizable.        That  this  area  has  been  affected  by  many  faults,  there  is  little  doubt; 

though  these  are  so  masked  by  the  extreme  alteration  and  folding  of 

the  strata  that  they  are  seldom  recognizable.     A  line  of  displacement 

seems  to  be  pretty  clearly  indicated  which  runs  in  a  north-west  and 

south-east  direction  through  Boot  and  Baril  bays  of  Lac  des  Mille  Lacs 

and  along  the  east  shore  of  Green  water  Lake. 

IMspkoen^nt       jjj^  amount  of  displacement  is  more  than  two  miles.     It  is  most 

watin  at  Lac    dearly  seen  where  the  Keewatin  belt  of  Lac  des  Mille  Lacs  is  affected 

es       e  ocs.  1^^  .^     r^^  actual  line  of  fault  cannot  be  seen,  as  the  strata  all  along 

the  line  followed  by  the  fault-plane  are  intermixed  in  great  confusion. 

The  line  of  contact  between  the  green  schists  and  gneisses  along  the 

fault  is  a  serrated  one,  with  long  tongues  of  each  rock  running  into  the 

mass  of  the  other,  along  the  planes  of  foliation  and  cleava^^e  which  are 

nearly  at  right  angles  to  the  line  of  faulting.     The  whole  aspect  of  the 

rocks  along  the  contact,  goes  to  shew  that  folding  and  shearing  on  a 

grand  scale  has  affected  them  subsequently  to  the  faulting. 

Amount  of  ^^^  ^^^  ^^  Keewatin  which  crosses  Lac  des  Mille  Lacs,  preserves  a 

displacement,  y^jy  regular  trend  throughout  its  course,  with  only  minor  flexures  of  the 
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Strata,  and  the  presence  of  a  fault  where  indicated  is  inferred  from  the 
abrupt  displacement  of  the  belt  at  the  point  where  the  fault  would  cross. 
East  of  the  line,  the  belt  is  found  to  have  a  position  two  miles  or  more  to 
the  south  of  its  position  to  the  west  of  the  line,  while  it  still  preserves 
the  same  character  and  strike.  Following  the  supposed  line  of  faulting 
south-easterly,  it  would  cut  the  next  Keewatin  band  at  the  crossing  of 
Crayfish  River,  and  here,  though  the  limited  number  of  exposures 
aflbrded  by  the  river  traverse  do  not  so  clearly  indicate  a  break,  yet 
there  is  evidence  that  the  band,  at  the  point  where  the  line  of  disloca- 
tion would  strike  across  it,  take  a  more  southerly  position  within  a 
short  distance  along  its  strike. 

At  Green  water  Lake,  again,  the  position  of  the  southern  edge  of  the  Displacement 
Keewatin  belt  on  the  eastern  side  of  the  lake  is  some  six  miles  south  Lake, 
of  its  position  on  the  western  side. 

A  fault  where  the  amount  of  dislocation  is  much  less  in  amount,  not  Fault  at  Dog 
more  than  one  mile,  is  seen  to  have  affected  the  strata  on  Dog  Lake.  ^' 
This  becomes  evident  where  a  small  band  of  Keewatin  crosses  the  lake 
about  its  centre.  The  band  is  well  exposed  on  both  shores  of  the  lake 
and  the  strike  of  the  rocks  well  marked.  Produced  on  its  strike  from 
the  western  shore,  the  band  would  reach  the  eastern  shore  about  a  mile 
north  of  its  actual  position.  This  abrupt  change  in  position  can  only 
be  explained  by  a  fault  or  by  an  extremely  sharp  double  fold  and  of  these 
alternatives  the  fault  seems  to  be  the  more  probable.  Here,  as  in  all 
other  parts  of  the  region,  the  line  of  fault  is  quite  unrecognizable  except 
where  the  Keewatin  band  is  affected  by  it.  In  the  Lauren tian  area,  the 
uniformity  in  the  character  of  the  rocks  and  the  absence  of  well  marked 
bands  prevent  its  recognition.  It  is  most  probable  that  very  many  other 
lines  of  faulting  occur  throughout  the  district,  but,  owing  to  the  con- 
ditions described  above,  it  is  only  in  very  exceptional  cases  that  they 
can  be  recognized,  practically  only  when  they  cross  a  Keewatin  band. 

LOCALITIES  PARTICULARLY  DESCRIBED. 

In  the  following  pages,  some  of  the  more  striking  localities  in  the 
district  are  described  in  greater  detail  and  their  geology  will  be  more 
particularly  referred  to.  For  this  purpose  some  of  the  large  lakes, 
a  few  of  the  principal  rivers  and  canoe  routes  are  taken,  as  affording 
the  best  geological  sections. 

Lex  des  MUle  Lacs, 

Lac  des  Mille  Lacs  is  the  largest  body  of  water  in  the  area  mapped  Description 
between  Rainy  Lake  and  Lake  Superior.     It  has  a  very   irregular  j^n^j^ 
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outline  is  ^nerally  shallow  and  studded  with  islands,  and  covers  an 
area^  ezclvsive  of  islands,  of  ninety-six  square  miles.  Its  name,  which 
dates  back  to  the  days  of  the  early  French  voyageura,  is  doubtless 
descriptive  of  the  island  feature  of  the  lake  which  has  the  effect  of 
apparently  dividing  it  up  into  innumerable  small  bodies  of  water,  by 
limiting  the  views  from  any  point  to  the  waters  bounded  by  the 
encircling  islands.  Owing  to  the  swampy  nature  of  the  land  drained  by 
the  rivers  flowing  into  it,  the  water  of  the  lake  carries  much  organic 
material  which  gives  it  a  deep  yellowish  tinge.  The  Savanne  River, 
which  flows  into  the  lake  at  Port  Savanne,  now  Savanne  station  on 
the  Canadian  Pacific  Railway,  and  which  is  the  principal  tributaiy, 
has  two  main  branches  that  rise  near  the  height- of -land  dividing 
these  waters  from  those  flowing  into  Lake  Superior  by  the  Kaministi- 
quia  River.  It  empties  from  its  north-western  corner  by  the  Seine 
River,  the  waters  of  which  flow  into  Hudson  Bay  by  way  of  Rainy 
Lake,  Lake  of  the  Woods  and  Lake  Winnipeg.  The  shores  are 
generally  rocky  with  little  surface  soil.  In  places,  however,  and 
particularly  along  the  shore  occupied  by  the  Indian  reserve,  there  is 
a  coating  of  considerable  depth  of  stratified  sand  and  clay  which  forms 
cut-banks  from  five  to  twenty-five  feet  in  height  Some  of  the  smaller 
islands  opposite  the  reserve  serve  as  burial  places  for  the  Indians,  who, 
though  sometimes  interring  their  dead  in  graves  dug  in  the  ground 
and  covered  with  poles,  seem  to  prefer  placing  the  body,  sewn  up  in  a 
covering  of  birch-bark,  on  a  scaffold  erected  between  the  trunks  of  trees 
on  some  island  where  it  is  safe  from  the  attacks  of  wild  beasts.  Pike 
and  whitefish  are  the  principal  food  fish  of  the  lake  and  they  occur  in 
considerable  quantity.  The  greater  part  of  the  forest  growth  has  been 
burned  off  and  the  remaining  portions  are  principally  Banksian  pine, 
with,  however,  a  few  tracts  of  limited  extent  of  white  and  red  pine. 

The  northern  part  of  the  lake  lies  in  the  Laurentian  and  the  southern 
part  in  the  Keewatin,  the  contact  between  the  two  cutting  it  nearly 
in  half.  The  Laurentian  about  the  shores  has  a  general  trend  of  about 
N.  70*  E.  but  in  places  is  very  irregular,  striking  at  the  Indian  reserve 
but  little  east  of  north,  and  on  Broad  Point  varying  to  east  and  even 
ten  to  fifteen  degrees  south  of  east.  The  eastern  shore  affords  a  good 
section  across  both  series  of  rocks,  the  Laurentian  consisting  mainly  of 
well-foliated  granite-gneiss  composed  of  quartz,  felspar  and  biotite  with 
mica  and  hornblende  often  present  in  addition,  particularly  as  the 
contact  of  these  rocks  with  the  Keewatin  is  approached.  The  line  of 
contact  as  fixed  upon  the  accompanying  map,  occurs  near  the  northern 
edge  of  a  band  or  contact  zone  made  up  of  an  intimate  commingling 
of  the  rocks  of  the  two  series.  The  diorites  of  the  Keewatin  are  invaded 
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by  small  areas  of  granite  and  felsite  and  apparently  often  merge  in- 
sensibly into  the  felsites  and  granites.  They  become  qoartz-diorite  and 
are  cut  by  many  small  veins  of  quartz  which  often  holds  molybdenite. 
One  large  vein  about  five  feet  in  width  was  noted  but  was  not  observed 
to  carry  any  valuable  minerals. 

Interbanded  with  the  diorites  and  granitoid  rocks  near  the  contact  Interbanded 
zone,  are  quartzites,  which  gradully  increase  in  proportionate  volume  contact, 
going  southwards,  from  occasional  exposures  intimately  intermixed 
with  the  granitoid  rocks  to  a  point  where  they  become  the  prevailing 
rock  and  the  granitoid  rocks  are  entirely  absent.  The  quart zites  in 
their  turn  pass  into  felspathic  quartz-schists,  fine-banded  and  striking 
uniformly  in  a  direction  i^.  70"  E.  or  parallel  to  the  trend  of  the 
belt  The  dip  is  everywhere  high,  varying  from  vertical  to  70* 
to  80*  in  either  direction.  The  chloritic,  hornblendic  diorites  and 
diabases,  with  limited  areas  of  pyritous  black  slate  and  of  an  agglome- 
rate or  breccia  of  diorite  fragments  cemented  by  a  schistose  paste  of 
the  same  material,  have  a  width  of  about  four  miles.  The  quartzites 
and  quartz-schists  together  have  about  the  same  width  across  their 
strike.  As  this  strike  does  not  necessarily  have  any  relation  to  planes 
of  bedding,  no  inference  as  to  original  thickness  can  safely  be  made 
upon  it 

Bolton  Bay  which  follows  the  strike  of  the  rocks  westerly  for  six  Exposures  on 
miles,  shows  almost  continuous  exposures  of  the  same  felspathic  quart-  ^  *^' 
zite  and  felspathic,  quartz-schists.  Near  the  head  of  the  bay  the  shore 
is  occupied  for  about  two  miles  by  banded  crystalline  felsite  with  narrow 
layers  of  felspar  and  chert.  Where  the  shore-line  bends  furthest 
south,  at  a  little  bay  and  brook,  interbanded  schist  and  coarse  gneiss 
occur,  the  gneiss  running  into  the  schist  along  the  planes  of  cleavage  in 
long  arms,  from  a  few  inches  to  twenty  feet  in  width.  The  bill  just  to 
the  south  is  made  up  of  gneiss  similar  to  that  seen  all  about  Kashaboiwe 
Lake. 

Where  this  line  of  contact  cuts  the  north  end  of  North-east  Bay  on  Other  points 
Kashaboiwe  Lake,  the  relations  of  the  two  rocks  are  precisely  similar,  ]^q 
Vid  a  good  opportunity  of  observing  them  is  afibrded  by  the  bare  hills 
which  rise  steeply  from  the  water's  edge  all  about  the  head  of  the  bay. 
Here  long  arms  or  apophyses  of  red  granitoid  gneiss  and  of  a  pegmatite- 
like rock  made  up  of  coarsely  crystalline  orthoclase  and  quartz,  with 
the  quartz  sometimes  only  sparingly  present,  extend  into  the  Keewatin 
in  the  form  oi  interlaminated  bands,  generally  following  the  planes  of 
cleavage  of  the  schists,  but  in  places  cutting  the  schists  in  large 
hregularly  shaped  masses.    Following  the  same  line  of  contact  westerly^ 
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it  is  noxt  seen  on  Baril  Bay,  and  there  the  same  conditions,  in  a  general 
way,  prevail,  though  the  relations  of  the  two  series  are  somewhat 
complicated  and  masked  by  the  crossing  of  a  fault  at  that  point.  The 
same  apparent  interbanding  of  the  two  series  is  seen.  Arms  of  the 
gneiss  are  intruded  along  the  planes  of  cleavage  of  the  schists  so  as  to 
present  the  appearance  of  alternating  beds  of  each  series.  The  Kee- 
watin  rocks  are  represented  mainly  by  diorites  with  schists  apparently 
derived  from  them. 

Shebandotaan  Lake. 

Shebandowan       Shebandowan  Lake  is  a  long  narrow  body  of  water  divided  by  con- 
®'  stricbions  into  three  subdivisions,  forming  an  upper,  a  middle  and  a 

lower  lake.  Its  total  length  is  about  twenty-five  miles  and  its  average 
width  about  three-quarters  of  a  mile.  It  formed  one  of  the  links  on 
the  old  Dawson  route,  a  wagon  road  forty-four  miles  long  connecting 
it  with  Port  Arthur.  To  improve  the  navigation,  by  flooding  out  the 
slight  rapids  at  the  narrows,  a  dam  was  built  which  raised  the  water 
about  two  feet  and  a  half.  Although  the  dam  has  since  fallen  into 
decay  its  effects  are  still  seen  in  the  belt  of  dead  trees  which  encirclea 
the  lake. 

Generally  Keewatin  rocks  are  exposed  everywhere  about  the  shores  of  the 

by*K»ewatin    ^^®  excepting  on  part  of  the  south  side  of  Middle  I^ke  and  the  north 
rocks.  side  of  Lower  Lake  where  granitoid  gneiss  is  exposed.     This  area  of 

gneiss  is  spindle-shaped  and  about  ten  miles  long  by  four  wide.  It  is 
entirely  enclosed  in  Keewatin  rocks  with  which  its  relations  are  those 
of  an  intrusive  mass.  The  contact  of  these  rocks  with  the  enclos- 
ing Keewatin  are  very  similar  to  that  seen  on  Lac  des  Mille  Lacs. 
There  is  the  same  close  intermingling  of  the  two  sets  of  rocks  forming 
a  broad  zone  along  the  contact  where  the  rocks  are  generally  granitic 
in  form  but  are  made  up  largely  of  material  apparently  derived  from 
Contaotzone.  the  Keewatin.  This  contact  zone  merges  almost  imperceptibly,  on 
^ne  side,  into  quite  typical  hornblende-gneisses  and  on  the  other 
into  Keewatin  schists  and  diorites.  Among  the  granitic  rocks  of  this 
belt  there  are  many  which  have  all  the  field  characteristics  of  granites 
but  which  under  the  microscope  are  seen  to  be  quartz-diorites,  though  al- 
ways containing  a  percentage  of  orthoclase. 

The  granite-         The  regular  granite-gneisses  of  the  area,  as  far  as  they  have  been 

gneisses.  examined,  are  found  to  contain  plagioclase  as  well  as  orthoclase  and 

there  seems  to  be  every  gradation  in  the  relative  proportion  of  these 

felspars.    Mr.  Ferrier  describes  two  of  these  rocks,  examined  in  thin  f 
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tion,  as  follows  : — "  Specimen  No.  1,  from  an  island  in  Middle  Lake.  Petrographi- 

Cmshed  and  sheared  hornblende-granite,  made  up  of  quartz,  orthoclase,  ^^  ^' 

plagioclase,  hornblende,  biotite(the  two  latter  altered  to  chlorite),  sericite, 

iron  ores  and  calcite.    The  rock  is  greatly  crushed  and  decomposed,  the 

quartz  granulated,  the  felspar  largely  altered  and  filled  with  little  scales 

of  8ericite,calcite  etc.  Both  biotite  and  hornblende  are  almost  completely 

altered  to  chlorite,  and  there  has  been  deposition  of  secondary  iron 

ores." 

"  Specimen  No,  2,  from  the  narrows  between  the  Middle  and  Lower 
Jjakes.  A  quartz-mica-diorite  (?),  made  up  of  quartz,  plagioclase, 
orthoclase,  hornblende,  biotite,  titanite,  apatite,  iron  ore,  with  chlorite, 
sericite,  epidote  and  iron  ores  as  secondary  products,  This  is  one  of  the 
transition  rocks  between  granite  and  diorite.  Orthoclase,  or  at  least 
onstriated  felspar,  is  present  in  the  section,  but  plagioclase  certainly 
preponderates;  quartz  is  abundant  and  well  granulated ;  plagioclase  is 
the  predominant  felspar  and  is  much  decomposed,  the  individuals  being 
filled  with  granules  of  epidote,  scales  of  sericite,  etc. ;  both  hornblende 
and  biotite  are  much  altered  to  chlorite,  the  former  intimately  associated 
with  the  titanite ;  titanite  in  large,  deep-brown,  pleocbroic,  irregular 
masses  and  crystals  is  abundant ;  iron  ore  is  not  abundant,  a  few  grains 
apparently  associated  with  leucoxene,  probably  ilmenite." 

Small  masses  of  Keewatin  which  have  apparently  been  caught  Included 
up  by  the  intruding  mass  of  granitoid  rock,  occur  sometimes  at  a  con.  Keewatin. 
siderable  distance  from  the  edge  of  the  mass.  An  instance  of  this  is  found 
on  the  west  shore  of  the  lower  narrows,  where  an  ash  rock  forms  the 
immediate  tip  of  the  point,  cut  off  less  than  a  chain  back  by  the 
granitoid  rock.  Mr.  Ferrier  describes  it  as — "Specimen  No.  6.  A 
clastic,  ash-rock,  quite  calcareous,  effervescing  freely  with  dilute  hydro- 
chloric acid  ;  shews  a  fragment  of  tourmaline." 

Approaching  the  contact  from  the  east,  along  the  north  shore  of  the  Crushed  rock 
lake,  felspathic,  quartzose  schists  are  exposed  just  west  of   Swamp  along  north 
River,  dipping  N.  <  80*  to  vertical.     These  are  succeeded  by  white-  "^^^• 
weathering,  soft,  fissile  hydromica  schists  which  gradually  become  quite 
granitoid  in  structure  and  merge  into  granitoid  gneisses  with  obscure 
schistose  cleavage  and  show  chlorite  films  along  the  cleavage  planes. 
It  is  difficult  here  to  find  exactly  the  line  of  separation  between  the 
two  sets  of  rocks  owing  to  their  composite  character  throughout  the 
contact  zone.     There  seems  to  be  little  doubt  that  most  of  these  crushed 
and  sheared  rocks  have  been  derived  from  granites,  though  some  have 
been  sheared  to  form  typical  schists  and  others  have  been  crushed  so 
that  they  show  under  the  microscope  a  clastic  structure.     A  good 
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example  of  this  facies  of  the  rock  is  seen  on  a  small  island  in  the  lower 
lake,  where  the  rock  shows  to  the  eye  a  fine  greenish  groundmass 
of  quartz  and  felspar,  specked  with  blebs  of  clear  quartz  and  with 
crystals  of  pyrite.  Under  the  microscope  it  shows  a  clastic  structure 
very  strikingly.  Mr.  Ferrier,  who  examined  the  rock  in  thin  section, 
describes  it  as  a  clastic  rock  made  up  of  granitic  debris,  the  material  being 
derived  from  granite  or  quartz-porphyry  fragments  of  quartz,  plagio- 
clase,  orthoclase,  titanite,  biotite,  (?)  etc.  It  comprises  much  second- 
ary epidote  in  subangular  fragments ;  paste  of  a  fine-grained  material 
consisting  of  the  same  minerals. 

On  the  south  side  of  this  lens  of  gneiss  the  contact  is  generally 
sharper,  the  Keewatin  quartzose  felsite,  felspathic  schists  and  diorites 
being  penetrated  for  shorter  distances  by  arms  and  stringers  of 
granite.  A  very  hard,  coarsely  crystalline  diorite  showing  felspar  in 
irregular  pieces  sometimes  half  an  inch  in  diameter,  which  are  probably 
crushed  crystals,  occurs  near  the  contact  on  the  south  shore  of  Lower 
Lake.  It  is  penetrated  by  arms  of  the  granite.  Examined  in  thin  sec- 
tion, Mr.  Ferrier  describes  it  as — "  Specimen  No.  4.  An  altered  basic, 
eruptive  diorite  (possibly  derived  from  a  diabase),  exceedingly  decom- 
posed ;  essentially  composed  of  hornblende  and  plagioclase  both  almost 
entirely  decomposed,  the  former  to  chlorite  and  the  latter  to  saussuritic 
material.  Ilmenite  is  quite  plentiful  with  leucoxene.  Twinning  in  the 
hornblende  individuals  is  exceedingly  common,  two  twinned  individuals 
being  frequently  twinned  with  each  other.  The  hand  specimen  has  a 
porphyritic  appearance.'' 

The  gneiss  area  tapers  at  each  end  to  a  long  point ;  at  the  western 
extremity,  where  the  rocks  are  well  exposed  on  Loch  Erne,  they  consist 
of  red  hornblende-granites  which  probably  are  composed  partly  of 
plagioclase  and  which  merge  in  places  into  red  crystalline  felsites. 
These  clearly  cut  the  Keewatin  diorites  and  felspathic  schists  and 
enclose  them  in  the  form  of  angular  blocks  and  masses.  On  the  north- 
east shore,  a  ledge  of  felspathic  schist  is  cut  by  large  veins  or  arms  of 
the  granite  which  sends  out  smaller  veins  along  the  lamination-planes 
of  the  schist  and  encloses  fragments  and  blocks  of  it,  the  whole  forming 
in  places  a  regular  breccia.  At  the  western  end  of  the  lake  only 
Keewatin  rocks  are  seen,  the  granites  having  entirely  disappeared  or 
being  represented  only  by  narrow  veins  cutting  the  schists. 


Greenwater  Lake, 


Green  water 
Lake. 


Greenwater  Lake  is  a  very  beautiful  sheet  of  transparently  clear 
water  with  a  semicircular  length  of  nine  and  a  half  miles  and  an  aver- 
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age  width  of  about  a  mile  and  a  half.  It  lies  to  the  south  of  Upper 
Lake  Shebandowan  into  which  it  flows  by  a  small  clear  stream 
with  a  total  length,  including  two  small  lake-expansions,  of  a  mile  and 
a  hall  It  may  be  reached  from  Lake  Shebandowan  by  the  stream  and 
lakes  just  referred  to,  by  making  two  short  portages  of  five  chains  and 
twelve  chains  respectively,  or  by  a  direct  portage  into  its  most  easterly 
bay  from  the  western  end  of  Upper  Lake  Shebandowan,  two  miles  south 
of  the  end  of  Kashaboiwe  portaga  By  this  route  the  lake  can  be 
reached  most  directly,  though  it  involves  a  portage  of  forty-five  chains, 
which  is  not,  however,  exceptionally  rough  or  dii&cult. 

This  lake-basin  is  an  exception  in  the  district,  in  which  most  of  A  gneiasic 
the  lakes  show  a  preference  for  the  Keewatin  areas.  Its  northern  ®"  ^^' 
shore,  which  forms  an  almost  exactly  regular  arc  of  a  circle,  is  defined 
by  the  southern  edge  of  the  belt  of  Keewatin  that  occupies  the  country 
northwards  to  the  Kashaboiwe  Lake,  and  the  lake  itself  lies  almost 
wholly  in  the  granitoid  gneiss.  The  whole  southern  shore  is  formed  of 
this  gneiss  as  well  as  many  of  the  projecting  points  along  the  northern 
shore.  The  feature  is  an  interesting  one,  for,  all  along  this  shore  of  the 
lake,  the  jutting  headlands  are  occupied  by  the  granite-gneiss,  with 
smooth  and  well  rounded  surfaces  that  extend  back  from  the 
shore  for  but  short  distances,  in  some  cases  for  but  a  few  feet,  when 
they  abut  abruptly  against  the  dioritic  rocks  of  the  Keewatin,  which 
are  in  contrast  with  the  gneisses,  and  are  abrupt  and  but  little  worn. 
The  same  relationship  between  the  granitoid  rocks  and  the  diorites  is 
seen  on  another  small  lake  south  of  Shebandowan  known  as  Peewatai 
Lake,  referred  to  elsewhere  in  the  Report.  This  lake  is  occupied  in  a 
similar  manner  by  intrusive  granites  which  form  the  lake-basin,  but 
show  only  on  the  tips  of  the  points  and  abut  against  sheer  walls  of 
diorite. 

The  strike  of  the  Keewatin  schists  immediately  to  the  north  of  Keewatin 
Green  water  Lake,  conforms  very  closely  to  the  trend  of  the  shore-line,  more  resist- 
being  evidently  defined  by  the  edge  of  the  gneiss  area  in  which  the  *"*^* 
basin  of  the  lake  lies.     The  operation  of  the  same  causes  which  through- 
out the  district  generally  have  led  to  the  occurrence  of  lakes  and  river 
valleys  along  the  belts  of  Keewatin,  has  here  produced  apparently 
opposite  results,  though  in  both  cases  the  softer  rocks,  yielding  more 
readily  to  demanding  agencies,  have  been  scooped  out  into  basins.     In 
the  two  cases  under  consideration  the  Keewatin  rocks  in  contact  with 
the  gneisses  are  hard  diorites  which  have  shewn  themselves  to  be  more 
resistent  even  than  the  granitoid  rocks. 

The  prevailing  rocks  of  the  Keewatin,  as  exposed  all  along  the  north  Prevailing 
shore  of  the  lake  inside  of  the  fringe  of  gneiss  are  diorites  and  horn-  "^  *' 
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blende-schists,  the  latter  having  associated  with  them  bands  of  ma^- 
Iron  ores.  netic  iron  ore.  Specimens  from  a  point  on  the  east  shore  two  miles  and 
a  half  from  the  southern  end  of  the  lake  were  submitted  to  Dr.  Hoff- 
mann, for  analysis.  He  describes  it  as  follows. — *'  A  very  fine-grained, 
almost  compact,  schistose  magnetite  from  Greenwater  Lake,  district  of 
Thunder  Bay,  Ont,— collected  by  Mr.  Mclnnes,  4th  October,  1891. — 
has  been  examined  by  Mr.  F.  G.  Wait,  and  found  to  contain : 

Metallic  iron 52*82  per  cent. 

Insoluble  matter 22*81       " 

Titanic  acid None. 

A  good  iron  ore." 

This  belt  shows  similar  ores  at  various  points  in  its  extension  towards 
the  Matawin  River  and  also  on  its  probable  westerly  extension  south 
of  Moss  township. 

Specimens  of  the  ore  from  this  part  of  the  belt  collected  by  Mr.  H. 
B.  Proudfoot,  P.L.S.  were  also  submitted  by  me  to  Dr.  Hofifoiann  for 
examination.     Upon  them  he  reports  as  follows  : — 

"Specimen  No.  1,  labelled. — Two  miles  south-west  of  intersection  of 
south  boundary  of  Moss  Township  with  Round  Lake  River  (Crooked 
River),  District  of  Thunder  Bay. 

"  Specimen  No  2,  labelled. — From  south  of  Moss  Township  (one  mile 
and  a  half  west  of  No.  1.)     District  of  Thunder  Bay. 

**  Specimen  No.  3,  labelled. — From  south  of  Moss  Township  (north 
of  No.  2.)     District  of  Thunder  Bay. 

"  The  material  consisted  in  all  instances  of  very  fin0  crjrstalline, 
massive  magnetite. 

Analysis  gave  for : — 

1.               2.  8. 

Metallic  iron 42'67  42*64  Sl'SO  per  cent. 

Insoluble  matter 38*46  38*63  26*99 

Titanic  acid None  None  None 

The  insoluble  matter  consisted  of  quartz  and  actinolite." 

Magnetite  and  ^^  *^®  *^*®®  ^^  *'^®  specimens  collected  by  myself  from  Greenwater 
qoartzite-  Lake,  these  do  not  represent  average  samples  from  the  whole  band,  but 
rather  selected  samples  from  the  richer-looking  portions.  The  ore 
occurs  in  a  band  about  twenty  feet  in  width,  with  a  general  strike 
N.40'  W.,  but  very  much  folded  and  crumpled,  the  magnetite  forming 
narrow  bands  in  a  quartzite  actinolite-schist  inclosed  on  either  side  by 
hard,  fine-  to  medium-grained  diorites.     A  belt  with  similar  iron  ore 
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occurs  on  Dakota  Lake,  six  miles  east  of  the  Greenwater  locality,  but 
the  bands  of  magnetite  are  here  narrower. 


Peewatai  Lake, 

The  basin  in  which  Peewatai  Lake  lies  has  been  hollowed  out  of  the  Peewatai 
granite  entirely,  the  inclosing  diorites  coming  only  to  the  shore-line.  Lak<!  l»8in  in 
In  lithological  character  and  structure,  this  small  area  is  quite  differ- 
ent from  the  gneiss  area  of  Shebandowan  Lake  to  the  north  and 
from  the  larger  area  which  approaches  within  a  few  miles  of  it  on  the 
south,  but  is  quite  similar  to  the  granitic  area  of  One  Island  Lake, 
north  of  the  township  of  Ware.  The  granite  is  very  uniform  in 
character  wherever  examined  throughout  the  area.  It  is  a  non- 
foliated,  coarse,  red  granite,  porphyritic  with  large  crystals  of  red 
orthoclase  felspar  in  a  groundmass  of  semi- vitreous  quartz  and  horn- 
blende. 

Only  at  one  place  on  the  lake  is  the  granite  seen  in  actual  contact  Diorites  of 
with  the  diorite,  and  here  there  is  a  gradual  change  from  typical  dior-  ■^"***  "*^*^'^ 
ite  into  typical  granite.  Approaching  the  contact  from  the  diorite 
«ide,  the  rock  becomes  gradually  more  and  more  felsitic  and  shews 
great  blotches  of  felspar,  becoming  finally  a  regular  crystalline  felsite, 
which  in  a  short  distance  itself  merges  into  the  ordinary  porphyritic 
granite  of  the  area.  All  along  the  south  side  of  the  lake,  diorites 
occupy  the  shore,  with  the  exception  of  the  little  jutting  points  that 
project  into  the  lake,  which  are  formed  of  granite.  Nowhere  along 
this  shore  are  the  two  rocks  seen  in  actual  contact^  as  a  gully  occurs 
between  each  granitic  point  and  the  mural  escarpment  of  diorite  rising 
behind  it. 

The  diorite  has  generally  a  slaty  cleavage,  and  is,  in  certain  layers 
quite  cherty  and  holds  calcite  and  iron-pyrites  with  occasional  bands 
of  very  lean  magnetic  iron  ore. 

At  the  eastern  end  of  the  lake,  though  the  actual  contact  is  not  Granite 
seen,  the  granite  loses  its  distinctly  granitoid  character,  and  becomes  a  P^l^  ^ 
<{uartzo8e  crystalline  felsite  similar  to  that  described  as  marking  the 
contact  at  the  western  end  of  the  lake.  Although  differing  very  much 
in  character  from  the  great  mass  of  the  Laurentian  gneiss  of  the  dis- 
trict, nothing  has  been  observed  with  reference  to  the  relationship  of 
this  area  or  of  that  north  of  Ware  township  to  the  rocks  surrounding 
them,  that  would  indicate  that  they  differ  in  origin  in  any  material 
way  from  the  gneisses  of  the  Laurentian  areas. 
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Crayfish  River  and  Lakes, 

A  good  set  of  exposures  of  the  rocks  along  the  contact  between  the 
Laurentian  area  of  Kashabolwe  Lake  and  the  Keewatin  belt  of 
Shebandowan  is  afforded  by  the  Crayfish  River  and  lakes.  The  river, 
from  its  mouth  at  the  head  of  the  south-west  bay  of  Kashaboiwe  Lake 
for  a  distance  of  six  miles  up  stream  follows  the  Keewatin  belt.  Near 
the  mouth  are  exposures  of  gray  mica-schists,  similar  to  those  occurring 
at  the  narrows  on  Kashaboiwe  Lake,  striking  N.  64"  E.  with  a  vertical 
dip.  Highly  calcareous^  felspathic,  slate-like  schists,  considerably  con- 
torted but  with  a  general  strike  N.  74"  £.  and  dipping  at  a  high  angle 
to  the  south,  come  in  just  above  the  first  rapid  three  miles  from  the 
mouth.  These  are  followed  by  occasional  ledges  of  blue-gray,  felspathic, 
slate-like  schists,  striking  N.  85"  K,  which  continue  to  the  falls,  where 
little  altered,  blue,  slate-like  schists  come  in.  The  same  rocks  and 
harder  felspathic  quartzites  continue  up  stream,  gradually  becoming 
more  gneissic  by  the  addition  of  mica,  and  showing  bands  of  coarse 
white  mica-gneiss,  to  the  next  fall,  where  coarse,  mica-gneisses  are 
exposed.  These  gneisses  are  quite  similar  to  those  of  the  Laurentian 
area  excepting  the  presence  in  them  of  green  chlorite  films  that 
probably  represent  comminuted  material  from  the  schists,  which  they 
have  incorporated.  From  this  point  outwards  the  gneisses  are  continu- 
ous, with,  for  some  distance  back  from  the  contact,  occasional  belts  of 
the  schists  interbanded.  All  along  the  south  shore  ate  mica-gneissee 
with  the  decided  purple  tints  characteristic  of  the  near  approach  to  a 
contact  with  the  Keewatin.  A  bay  which  extends  southwards,  at  a 
distance  of  about  a  mile  and  a  half  from  the  foot  of  the  lake,  runs  into 
the  Keewatin  belt  and  shows  exposures  of  hard,  fine,  blue-gray,  fels- 
pathic greywack^  which  changes  by  the  addition  of  mica  into  mica- 
gneiss,  fine-grained  and  purple  in  colour. 

Rocks  near  The  rocks  occurring  about  the  Crayfish  Lakes  and  extending  up  the 

iSSfl.**  river  to  the  crossing  of  the  Huronian  Mine  road,  are  gneiss^  of  the 

type  seen  in  the  belt  that  crosses  Kashaboiwe  and  Dog  lakes,  of  which 

they  represent  the    westerly  extension.     They  show   everywhere  an 

alteration  of  coarse  white  gneiss  and  fine  dark -gray  biotite-gneiss  in 

stratiform  layers,  and  differ  very  materially  in  their  general  aspect  and 

mode  of  occurence  from  the  gneisses  that  form  the  larger  Laurentian 

Relations  to     areas  of  the  dislnct.     They,  however,  merge  into  it  on  one  hand,  and 

and  Keewatin.  i^  certain  contacts,  notably  on  the  Kaministiquia  River,  at  the  narrows 

on  Kashaboiwe  Lake  and  in  the  lakes  under  consideration,  gradually 

merge  on  the  other  hand  into  the  Keewatin.     When  approaching  the 

contact  with  the  Keewatin  from  this  belt  of  gneiss,  the  dark-gray,  fine 
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gneiss  gradually  becomes  harder  and  occurs  in  broader  bands  in  the 
ooarser  white  gneiss,  losing  its  mica  by  degrees  and  at  the  same  time 
taking  on  a  purple  colour.  This  change  continues  until  the  fine  gneiss 
becomes  a  hard  felspathic  quartzite,  purplish-gray  in  colour,  with  specks 
of  mica  and  closely  resembling  an  altered  felspathic  sandstone. 

This  change  from  one  set  of  rocks  to  the  other  is,  in  places,  so  gradual  a  gradual 
that  the  tendency,  in  fixing  the  line  of  contact  between  the  two,  is  to  P**"*8«- 
vary  its  position  considerably  according  to  the  side  from  which  it  is 
approached. 

These  phenomena  seem  to  indicate  that  the  bands  of  fine  gneiss  Connection  of 
which  give  this  belt  of  gneisses  its  stratiform  appearance,  are  really  c^t3ii<£^. 
highly  metamorphosed  Keewatin  schists.  It  is  interesting  to  note  that 
this  belt  followed  westerly  along  its  strike  passes  into  the  Coutchi- 
ching  of  Rainy  Lake  by  the  gradual  disappearance  of  the  bands  of 
cocurse  gneiss.  Dr.  Lawson  suggested  the  probability  that  the  Coutchi- 
ching  was  a  highly  altered  sedimentary  series,  and  Dr.  Coleman  has,  by 
microscopic  examination  of  thin  sections  of  these  rocks,  shown  their 
deviation  from  sediments,  or  at  least  has  shown  that  they  have  the 
characteristics  of  sedimentary  rocks.  The  conclusion  would  seem  to 
be  that  there  is  no  break  between  Keewatin  and  Coutchiching  and 
that  the  latter  is  really  only  an  extremely  altered  phase  of  the  former. 

Bound  Lake  and  KatvatoiagamaJc  River. 

Round  Lake  which  cuts  the  eastern  boundary  of  Moss  township  Round  Lake. 
lies  in  the  Keewatin  almost  entirely,  though  small  areas  of  intrusive 
granitic  rock  occur  about  its  shores,  one  of  which  is  of  suificient  extent 
to  be  represented  on  the  map.     Along  the  portage-route  from  Sheban- 
dowan  Lake,  the  rocks  exposed  are  chiefly  Keewatin  diorites,  varying 
from  quite  finegrained,  with  a  slaty  structure  developed  in  them,  to 
coarse  and  somewhat  granitoid  in  structure  and  cut  by  veins  of  granite 
On  the  lake  itself  the  rocks  are  chiefly  of  the  quartz-porphyry  tjrpe.  Quartz- 
Along  the  north  shore,  from  the  end  of  the  portage  to  the  north-west  ^^^  ^^' 
comer,  exposures  are  frequent  of  red  crystalline  felsites  with  areas  of 
diorite,  schist   and   vesicular  diabase  which  is  cut  and  invaded  by 
apophyses  of  granite.     At  the  extreme   north-west  corner,  a  small 
intrusive  mass,  made  up  of  biotite  granite-gneiss  and  red  hornblende-  i„^,^ivg 
granite,  is  probably  an  outlier  from  the  larger  area  of  these  rocks  granite  mass. 
which  occurs  at  Jackfish  Lake,  or  may  be  continuous  with  that  area. 
The  granite  area  of  the  east  shore,  represented  on  the  map,  is  made 
up  of  fine-grained,  red,  biotite  granite  and  more  coarsely  crystalline, 
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red  syenite  composed  of  felspar,  apparently  orthoclase,  and  biotite. 
Both  are  without  foliation.  The  boundaries  of  the  mass  away  from 
the  lake  shores  are  largely  conjectural.  Elsewhere  about  Round  Lake 
the  quartz-porphyry  type  of  rocks  prevails  with  limited  exposures  of 
diorite  and  felspathic  schist.  A  somewhat  felspathic,  quartzose 
massive  rock,  resembling  an  altered  quartzite,  shows  broad  bands 
charged  with  pyrite  and  chalcopyrite  which  are  probably  zones  of 
shearing  where  the  sulphurets  have  been  deposited  in  much  the  same 
manner  as  ^ein  matter. 

Northwards  from  Round  Lake,  a  section  across  this  belt  of  Keewatin 
to  the  southern  edge  of  the  gneiss,  is  afforded  by  the  road  leading 
from  the  Huronian  Mine.  The  exposures  along  the  road  are,  for  the 
most  part,  felspathic  schists,  varying  to  greywack^like  massive  felsite 
at  a  point  about  a  mile  and  a  half  from  the  northern  edge  of  the  belt. 
A  felspathic  schist  not  unlike  those  exposed  generally  shows  in 
certain  layers  a  conglomerate  structure.  The  matrix  is  schistose  and 
holds  semi-angular  pebbles  of  quartz  and  of  a  felspathic  quartzite 
not  unlike  the  material  forming  the  paste,  though  harder.  In 
places  this  closely  resembles  a  true  conglomerate,  though  not 
everywhere,  as  sometimes  the  pebbles  suggest  by  their  arrangement 
broken  bands,  the  fragments  of  which  have  been  drawn  apart  and  sur- 
rounded by  the  softer  parts.  The  contact  with  the  gneiss  is  one  of 
gradual  change,  the  schists  becoming  more  micaceous  and  gneissic  by 
almost  imperceptible  degrees. 

All  along  the  Kawawiagamak  River,  from  Round  Lake  to  the  low 
land  near  its  mouth,  the  rock  exposures  are  highly  felspathic  in  char- 
acter and  are  for  the  most  part  variations  of  the  quartz-porphyry  and 
crystalline  types  often  altered  to  quartz-felsite-schists  and  sericite- 
schists,  with  a  general  strike  about  N.  40*"  E.  At  the  small  grassy 
lake  opposite  Jackfish  Lake,  somewhat  schistose  chloritic  diorites  are 
associated  with  felspathic  schists  striking  N.  44**  E.  and  with  a  massive, 
red  crystalline  rock  with  green  blotches,  resembling  in  the  field  a 
crystalline  felsite.  Under  the  microscope,  in  thin  section,  it  proved  to 
be  exceedingly  crushed  and  altered,  but  is  described  by  Mr.  Ferrier  aa 
a  diorite,  though  somewhat  porphyritic.  The  same  type  of  rock,  vary- 
ing  from  a  diorite  to  a  crystalline  felsite,  often  quite  schistose  in 
structure,  continues  to  the  third  portage,  where  a  soft  green  schist  is 
associated  with  massive  red  quartz-porphyry.  This  rock  was  examined 
in  thin  section  by  Mr.  Ferrier  who  found  it  very  similar  to  one  described 
by  him  in  Dr.  Dawson's  Kamloops  Report,  1894.*  It  is  a  porphyry 
passing  into  a  porphyrito. 

*  Annual  Report,  Geol.  Surv.  Can.,  vol.  VII.  (N.S.)  p.  397  B. 
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The  rooks  everywhere  continue  to  present  alternations  of  diorite,  ExpoBures  on 
green  schists  and  massive  felsites  and  quartz-porphyries,  to  the  last  ^^^^  ^**^  ° 
portage,  the  strike  swinging  more  to  the  north  until  it  becomes  N.  29**  E.  - 
At  the  long  rapid  just  above  the  last  portage  but  one,  a  knotted,  fel- 
spathic,  sericitic  schistose  rock  occurs,  which  in  its  more  massive  phase 
was  found  to  be  a  shattered  and  squeezed  quartz,  porphyrite  with  epidote 
plentifully  developed  in  it.  The  last  exposures  before  reaching  Kone- 
piminanikok  Lake,  though  still,  apparently,  belonging  to  the  same 
set  of  rocks,  show  parallel  films  of  chlorite  or  hornblende.  Between 
this  and  the  lake  there  is  a  broad  stretch  of  low  land  showing 
no  exposures.  On  the  lake,  the  first  exposures  seen  are  granites  and 
granite-gneisses  which  contain  both  hornblende  and  biotite.  Although 
a  connection  with  the  Keewatin  belt  of  Saganaga  and  Saganagons 
lakes  has  not  been  traced,  it  seems  very  probable  from  the  strike  of 
these  rocks  along  Kawawiagamak  River  that  the  two  belts  will  be 
found  to  be  continuous. 

Dog  LtiJee, 

Dog  Lake  takes  its  name  from  the  huge  effigy  of  a  dog  outlined  in  Dog  Lake, 
sand,  which  is  still  to  be  traced  on  the  high  terrace,  over  which  the 
portage  to  the  lake  passes.  This  is  said  by  the  Indians  to  have  been 
left  by  the  Sioux  when  they  abandoned  this  section  of  the  country  for 
the  west,  as  a  lasting  reminder  to  the  Ojibways  of  their  scorn  for 
them. 

The  old  pre-glacial  outlet  of  the  lake  seems  to  have  been  to  the  east  Preglacial 
of  the  present  river  through  a  channel  now  entirely  drift-filled.     The  ^" 
Raministiquia  from  its  outflow  from  the  lake  for  a  distance  of  about 
four  miles,  is  rough  in  the  extreme  and  shows  a  series  of  most  pictures- 
que fidls  and  rapids. 

The  main  falls,  known  as  the  Great  Dog  Falls,  consist  of  three  prin-  Great  Dog 
cipal  pitches  closely  following  one  another,  and  have  a  total  height  of 
over  a  hundred  feet.     They  occur  at  a  point  on  the  river  four  miles 
below  the  lake  and  three-quarters  of  a  mile  above  Little  Dog  Lake, 
from  which  a  striking  view  of  them  may  be  had. 

The  lake  lies  in  a  general  north-and-south  direction,  with  a  long  General 
bay  stretching  away  ten  miles  and  a  half  to  the  east.  Its  the  hik^.'^  ° 
greatest  length  is  sixteen  miles,  and  its  average  width  two 
miles  and  a  half.  The  depth  of  water  is  very  considerable,  in 
proportion  to  the  size  of  the  lake.  A  series  of  soundings  along 
lines  indicated  on  the  map  gave  depths  varying  from  one 
hundred    and    seventy    to    two     hundred    and    sixteen    feet    over 
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considerable  areas ;  indeed,  the  uniformity  of  the  bottom  was  rather 
remarkable,  as  soundings  at  intervals  of  a  quarter  of  a  mile,  over  a 
distance  of  three  miles  or  more,  showed  a  variation  in  depth  of  only  a 
few  feet  on  either  side  of  two  hundred  and  ten  feet.  In  form  the  lake  is 
very  irregular  with  a  coast-line  indented  by  many  bays  of  all  shapes 
and  sizes,  which  run  into  the  land  often  for  considerable  distances, 
•Cause  of  bays,  leaving  between  them  jutting  points  of  gneissic  rock.  These  bays  and 
points  have  little  or  no  relation  either  to  the  strike  of  the  rocks  or  to 
the  direction  of  glaciation,  but  seem  to  have  been  governed  in  their 
formation  by  the  occurrence  of  original  hollows  down  which  streams 
flowed,  and  which  now  form  the  deep  bays  of  the  lake.  The  only  ex- 
ception to  the  rule  that  the  brooks  come  in  by  way  of  the  various 
bays  about  the  lake  is  the  main  Dog  River,  which  has  carried  down 
enough  sediment  to  largely  silt  up  its  bay,  forming  a  considerable  area 
of  alluvial  land  about  its  mouth  with  a  long  spit  extending  out  into 
the  lake. 

Shores.  The  immediate  shores    are    generally    comparatively    flat.     Low, 

rounded  and  glaciated  hills  of  gneiss,  that  form  points  and  rise  to 
heights  of  from  flfty  to  one  hundred  feet,  alternate  with  sand  and 
gravel  beaches,  that  almost  everywhere  characterize  the  coves,  and 
which  extend  back  for  some  distance  as  low,  drift-covered  flats,  before 
rising  to  the  moderate  height  of  the  general  level  of  the  surrounding 
country. 

Dogptiyer.  Dog  River,  the  principal  feeder  of  the  lake,  and  really  the  head- 

waters of  the  Kaministiquia  River,  has  cut  out  for  itself  a  meandering 
channel  through  its  drift-filled  valley.  From  Coldwater  Brook  to  the 
mouth,  the  valley  is  broad  and  flat  and  the  river  winds  about  with  a 
very  crooked  course,  the  banks  of  fine  sand  rising  from  fifteen  to 
twenty  feet  above  the  ordinary  summer  level  of  the  river.  But  few 
rook  exposures  are  found,  isolated  knobs  of  well-foliated,  biotite-gneiss 
with  a  general  strike  N.  60*"  E.  projecting  at  intervals  through  the  drift 

Rivi^des  coating.  Similar  conditions  prevail  on  Riviere  des  lies  for  many 
^'  miles  up  from  the  mouth,  the  same  fine  sand  forming  cut-banks  under- 

laid by  stiff  blue  clay.  The  rook  exposures  are  chiefly  biotite-gneissea, 
in  places  becoming  very  fine-grained  and  not  unlike  those  commonly 
occurring  at  the  contact  with  Keewatin  schists. 

Kashaboiwe  L<kke. 

KMhaboiwe         Kashaboiwe  Lake,  which  lies  between  Lac  des  MiUe  Lacs  and  She- 
Lake.  bandowan  Lake,  flows  into  the  latter  by  a  stream  a  mile  and  a  hall 
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in  length,  with  rapids  and  falls  having  an  aggregate  descent  of  about 
thirty  feet.  Almost  the  whole  of  the  lake  is  occupied  by  gneissic 
rocks,  the  northern  boundary  of  the  band  touching  the  north  end  of 
the  lake,  and  the  southern  boundary  crossing  at  the  narrows  within 
half  a  mile  of  its  southern  end.     Coarse,  reddish  biotite-gneiss  is  the  Biotite 

OTPClSBOfl 

prevailing  rock,  with  int«rbanded  fine,  dark  biotite-gneiss,  which 
occurs  as  well-marked  bands  from  a  few  inches  to  several  feet  in  width, 
and  as  bands  abruptly  terminated  and  often  broken  and  forming  blocks 
enclosed  in  the  coarser  gneiss,  the  blocks  drawn  out  into  long  tails 
along  the  planes  of  foliation. 

At  the  head  of  the  north-east  bay,  the  contact  between  the  gneisses  Contact  with 
and  the  Keewatin  crosses  about  half  a  mile  from  the  extreme  north 
end.  The  granitoid  gneisses  are  here  seen  in  direct  contact  with 
slaty,  felspathic  and  quartzose  schists  of  the  Keewatin.  The  contact  is 
evidently  an  intrusive  one  as  respects  the  granit^gneisses.  A  zone 
of  Keewatin  schists  is  found  to  be  invaded  along  its  planes  of  lamina- 
tion by  long  stringers  or  apophyses  of  granitoid  gneiss  and  of  a  peg- 
matitic  mixture  of  coarsely  crystalline  quartz  and  felspar,  or  of  almost 
pure  felspar,  which  also  occurs  in  irregular  masses  cutting  the  Kee- 
watin schists.  The  strike  here  is  N.  64°  E.,  and  the  dip  about  vertical. 
Crowing  from  the  head  of  this  bay  by  a  chain  of  small  lakes  and  port- 
ages leading  easterly  to  Trout  Lake^  the  belt  of  Keewatin,  which,  as 
has  been  already  stated,  attains  on  Lac  des  Mille  Lacs,  a  width  of 
seven  miles,  is  found  to  have  disappeared. 

About  Trout  Lake,  typical  granitoid  gneisses,  which  extend  across  Trout  Lake, 
the  height-of-land  and  down  the  south  branch  of  the  Savanne  River, 
are  the  only  rocks  exposed,  with  the  exception  of  a  very  narrow  band, 
only  ten  to  twenty  chains  in  width,  which  occupies  the  ridge  separat- 
ing Trout  Lake  from  Little  Trout  Lake.  This  seems  to  be  an  infolded 
outlier  of  Keewatin  enclosed  by  the  gneisses  similar  to  the  one 
occurring  on  Dog  Lake.  It  is  made  up  of  felspathic  quartzites  with 
slight  schistose  structure  and  granitoid,  quartzo-felspathic,  massive 
rocks,  intimately  mixed  with  granites  and  gneisses  belonging  to  the 
gneissic  complex,  which  are  here  intermingled  in  great  confusion  with 
the  Keewatin  schists. 

Savanne  Lake, 

Savuuie  Lake  is  reached  from  Trout  Lake  by  way  of  two  small  Savanne 
lakes  and  a  portage  of  a  mile  and  three-quarters ;  Laurentian  granitoid       ^' 


\  are  seen  in  the  vicinity  of  this  lake.     They  vary  from  fairly 
coarse  red  gneisses  to  fine  black  biotite  gneisses,  which  apparently 
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hold  some  hornblende.  Down  the  south  branch  of  the  Savanne  River 
no  exposures  were  seen,  the  river  flowing  through  low  swampy  land. 
Ridges  rising  from  the  muskeg  are  composed  of  boulders  of  gneiss  only. 
The  disappearance  of  the  Keewatin  belt  here  is  also  proved  by  the 
section  afforded  by  the  Canadian  Pacific  Railway,  where,  with  the  poa- 
sible  exception  of  a  few  exposures  of  hornblende-schist  about  two  miles 
south  of  Woodland,  that  may  represent  infolded  Keewatin  rocks, 
no  exposures  other  than  Laurentian  are  seen  from  west  of  Upsala 
down  to  about  a  mile  south  of  Buda,  where  the  northern  edge  of  the 
southern  Keewatin  area  crosses  the  railway. 

Muskeg  Lcike, 

Muskeg  Lake.  Muskeg  Lake  lies  entirely  in  granite-gneiss,  generally  coarse  and 
but  obscurely  foliated  and  in  places  showing  large  crystals  of  felspar 
an  inch  or  more  in  diameter. 

Part  of  the  shores  of  the  lake  and  some  of  the  islands  are  drift- 
covered,  the  banks  of  sand  rising  in  places  on  the  east  shore  to  a 
height  of  more  than  thirty  feet  Some  of  the  islands  are  cultivated 
by  the  Indians  who  grow  good  crops  of  potatoes.  The  land  about  the 
lake  is  nowhere  high,  and  in  some  places  broad  areas  of  musk^  are 
separated  from  the  lake  only  by  a  barrier  of  sand  and  gravel  heaped 
up  by  the  ice  and  waves. 

Beaver  Lake, 

Beaver  Lake.  A  very  interesting  series  of  rocks  is  exposed  about  this  lake,  which 
lies  in  a  basin  excavated  in  an  arm  of  granite  that  extends  south- 
ward from  the  main  granite-gneiss  area  into  the  diorites  and  schists  of 
the  Seine  River  Keewatin  belt. 

Ck>nutct  of  Contacts  of  the  two  series  of  rocks  are  frequent  on  both  sides  of  the 

^dTdionte.^^  lake,  showing  the  granite-gneiss  invading  the  diorite  in  long  arms  and, 
in  places,  the  gneiss  invaded  in  a  similar  way  by  diorite.  Although 
the  general  form  of  this  granitic  arm  would  indicate  that  it  is  intrusive 
in  the  diorite,  the  details  of  the  contacts  seen  in  many  points  about 
the  lake  show  that  both  rocks  have  been  in  a  viscid  or  liquid  condition 
and  that  each  has  invaded  the  other,  producing  a  contact  zone  where 
the  relations  are  most  complex.  Faults  have  also  affected  the  rocks 
here  and  have  helped  to  obscure  their  relations.  One  of  these  which 
Dioritic  shows  considerable  displacement,  can  be  seen  on  the  west  side  of  the 

lake,  where  the  line  of  faulting  seen  on  a  small  island,  is  indicated  by 
a  breccia  made  up  of  semi-angular  to  well-rounded  boulders  and 
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pebbles  of  diorite  and  gneiss  some  of  which  are  as  much  as  two  feet  in 
diameter,  contained  in  a  matrix  of  rotted  rock  charged  with  pyrite 
and  chalcopyrite.  The  inclosed  blocks  as  well  as  the  cementing 
materials  are  all  dioritic  on  the  diorite  side  and  all  granitic  on  the 
granite  side  of  the  belt.  The  line  of  fault  continued  to  the  main  west 
shore,  is  seen  there  to  be  marked  by  a  wide  vein  of  white  quartz. 
The  conditions  seen  in  these  contacts  seem  to  indicate  that  the 
present  form  of  these  rocks  has  been  induced  long  after  the  first  solidi- 
fication of  both,  probably  by  pressure  exerted  when  they  were  deeply 
buried  under  overlying  strata  which  have  been  since  denuded. 

Niven  Lake, 

This  lake,  which  lies  two  miles  to  the  east  of  Nonwatin  Lake,  has  an  Niven  Lake, 
extreme  length  of  five  miles  and  is  nowhere  more  than  three-quarters 
of  a  mile  in  width,  with  a  very  irregular  shore-line.  The  whole  of  the 
eastern  end  is  occupied  by  diorites  and  schbts  of  Keewatin  age,  except- 
ing a  few  hundred  yards  of  the  south  shore,  where  an  isolated  area  of 
granite  cuts  the  schists.  The  western  part  of  the  lake  lies  in  the  gneiss 
area  which  is  here  made  up  of  homblonde-granite-gneisses  and  biotite- 
gneisses,  becoming,  close  to  the  contact,  crystalline  felsites  and  diorites, 
which  invade  the  diorites  and  hornblende-schists  of  the  Keewatin, 
sending  out  into  them  long  arms  and  vein-like  stringers. 

Hawk  Lake  Route, 

The  route  from  Hawk  Lake  to  Old  Man  Lake  gives  another  section  Hawk  Lake  to 
through  this  Keewatin  belt,  which  has  a  width,  where  the  route  Lak©. 
crosses  it,  of  about  six  miles,  extending  from  Pyramid  Lake  to  Old 
Man  Lake.  Southward  from  the  Canadian  Pacific  Railway,  through 
Hawk  Lake  and  the  stream  and  lakes  emptying  into  it  from  the  south, 
and  all  about  Pyramid  Lake,  biotite-granite-gneisses  are  seen,  usually 
well  foliated,  and  striking  east-and  west.  Across  the  Keewatin  belt  Section. 
the  exposures  are  infrequent,  the  route,  for  the  greater  part  of  the 
distance,  following  winding  streams  in  flat  marshy  land.  At  the  foot 
of  Pyramid  Lake,  on  two  small  lakes  tributary  to  Brush  Creek,  about 
half  way  between  Pyramid  and  Old  Man  lakes  and  along  the  northern 
and  eastern  shores  of  the  last-named  lake,  the  rock  exposures  that 
serve  to  define  the  belt,*  occur.  They  consist  of  chloritic  and  hom- 
blendic  green  schists  and  occasional  exposures  of  massive  diorite.  The 
general  strike  is  parallel  to  the  trend  of  the  belt,  about  east-and- west. 
The  quartz-schists  and  altered  quartz-porphyries,  which  occur  in  con- 
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siderable  strength  further  west  on  the  belt,  seem  to  be  wanting  here,  or, 
at  least,  they  were  not  observed. 

Seine  Lake  to      A  route  extending  northwards  from  Seine  Lake  through  Caribou 
^'    and  a  number  of  smaller  lakes  to  Scotch  Lake  and  the  Canadian  Pac- 
fie  Railway,  gives  a  section  across  the  measures  of  this  Keewatin  band 
to  a  point  intermediate  between  Clearwater  Lake  and  Brush  Creek. 
Rocks  met       The  hornblende-gneiss  division  occupies  the  first  half-mile  along  the 
section.  shores  of  Seine  Lake,  the  rocks  consisting  of  greenish-white  gneiss, 

highly  quartzose,  contAining  films  of  a  green  chloritic  mineral,  asso- 
ciated with  dark  quartz-diorite  with  a  large  proportion  of  hornblende. 
Biotite  is  not  entirely  absent,  and  in  places  the  gneisses  are  biotite- 
gneisses.  The  boundary  between  the  two  has  been  placed  so  as  to  include 
on  one  side  those  rocks  in  which  the  biotite  predominates  and  on  the 
other  those  which  shew  the  greater  proportion  of  hornblende.  North- 
wards along  Seine  Lake,  typical  biotite-gneisses  strike  pretty  uniformly 
S.  Sb"  E.,  with,  however,  much  local  twisting,  particularly  where,  as 
is  frequently  seen  along  the  lake,  coarse  pegmatite* like  white  gneiss 
invades  the  finer  black  gneiss,  both  in  the  form  of  irregular  masses 
and  sheets  and  as  long  arms,  often  enclosing  angular  blocks  of  the  fine 
black  biotite-gueiss.  These  gneisses  continue  fairly  uniform  in 
character  to  a  point  about  half  a  mile  beyond  the  first 
little  lake  north  of  Caribou  Lake,  where  the  hornblende  gneiss 
division  is  again  seen,  the  rocks  as  before  consisting  of 
syenites  or  quartz-diorites  and  a  gneiss  which  contains  both 
Keewatin  belt  biotite  and  a  green  chloritic  mineral.  The  belt  of  Keewatin 
L^estoticn.  ^cks  that  extends  eastwards  to  Hawk  Lake  station  and  west- 
wards to  join  the  Seine  River  band,  adjoins  these  rocks  on  the 
north.  The  belt  has  a  width,  where  the  route  crosses  it,  of  a  little 
over  three  miles  and  three-quarters,  and  consists  in  the  main  of  diorites 
and  diabases  with  green  hornblendic  and  chloritic  schists  which  prob- 
ably represent  crushed  forms  of  these  rocks.  A  narrow  fringe  along 
the  southern  edge  of  the  belt,  is  made  up  of  quartz-porphyries  in  various 
degrees  of  alteration  to  the  extreme  of  a  regular  sericite-schist  with 
blebs  of  slightly  opalescent  to  clear  quartz.  Rocks  of  the  same  char- 
acter are  occasionally  met  cutting  the  schists  throughout  the  band, 
where  crushed  into  a  schist  conforming  in  strike  to  the  trend  of  the 
enclosing  rocks.  Along  the  northern  border  of  the  belt  occur  felspathic 
schists  and  quartz-schists  with  hard  bands  of  schistose  conglomerate,  the 
pebbles  of  quartz  and  quartzite.  Some  of  the  schists  exposed  along 
the  south  shore  of  Norway  Lake  weather  very  rotten  and  rusty  from 
the  decomposition  of  thin  sheets  of  iron-pyrites  scattered  through 
them. 
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Adjoining  this  belt  on  the  north  is  an  area  of  non-foliated  biotite  Granite  and 
granite,  which,  near  the  contact  with  the  diorites,  becomes  hornblendic,  §*b!dt^"*^ 
but  which  is,  in  the  exposures  which  are  plentifully  seen  about  the 
lake,  a  coarse  red  granite  of  quartz,  orthoclase  and  biotite.  To  the 
northwards  the  granite  gradually  assumes  a  foliated  character,  until 
on  Lower  Scotch  Lake  it  becomes  an  ordinary,  well-foliated,  biotite- 
gneiss  with,  however,  in  certain  layers,  a  small  proportion  of  horn- 
blende. The  strikes  vary  considerably  along  the  lake-shore,  shewing 
considerable  folding  of  the  strata. 

Glacial  Geology. 

The  evidences  of  glacial  action  over  the  whole  area  under  considera-  I>irection  of 

glacial  stnse. 
tion  are  very  plain,  everywhere  in  the  form  of  well  marked  glacial 

strite  and  grooving  and  in  places  as  morainic  accumulations  of  glacial 
drift.  The  direction  of  ice-movement  was  remarkably  uniform.  From 
the  Kaministiquia  River  westward  the  striae  follow  a  direction  about 
25'  west  of  south,  gradually  becoming  more  westerly  in  their  trend 
until  in  the  Rainy  Lake  country,  as  reported  by  Lawson,*  their  aver- 
age course  is  about  S.  40'  W.  North  of  Rainy  Lake,  between  it  and 
the  railway,  the  course  is  about  S.  30'  W.,  and  about  the  shores  of 
the  Lake  of  the  Woods,  S.  45'  W.  There  are  of  course  local  devia- 
tions from  the  general  direction,  particularly  where  the  trend  of  a 
lake-  or  river- valley  makes  a  moderate  angle  with  ^he  general  course. 
East  of  the  Kaministiquia  River  there  was  a  swing  in  the  ice-move- 
ment towards  Thunder  Bay,  as  striae  along  the  Dawson  road  shew  a 
direction  30'  east  of  south.  A  few  striae  in  this  eastern  region  seem 
to  belong  to  the  later  set  which  is  so  prominent  about  Lake  Nepigon 
and  its  neighbourhood.     Their  direction  is  about  west.f 

Well  marked  morainic  ridges  are  found  at  various  points  through-  Morainic 

ridflTBs 
oat  this  section  along  the  Canadian  Pacific  Railway  near  Nordland. 

High  ridges  which  lie  to  the  north  of  the  railway  track  are  without 

doubt  of  this  character.     The  ridges  are  generally  composed  of  rolled 

boulders  and  sand,  and  extend  for  some  distance  approximately  parallel 

with  the  track  with  a  steep  face  towards  it. 

At  the  north-east  end  of  Drift  Lake  a  very  beautiful  example  of  a  Kame-like 
kame-like  ridge  comes  down  to  the   lake-shore.     It  is   composed  of 
rounded  boulders  of  gneiss  of  varying  size,  with  coarse  sand  composed 
of  granitic  debris  filling  the  interspaces.     Its  course  from  the  lake- 

*  Anniial  Report  GeoL  Snrv.  Can.,  1887-88,  voL  III.  (N.S.)  Part  F. 
t  Report  of  Pmgren,  GeoL  Surv.  Can.    1866-69;    also  Summary  Report,  Geol. 
Sorv.  Can..  1874. 
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shore  is  north-north  east  over  a  sandy  flat  from  which  it  rises  as  a 
sharp  ridge,  from  one  chain  to  three  yards  wide  at  the  top.  At 
twenty-five  chains  back  from  the  shore  it  widens  out  and  merges  into 
the  general  level  of  the  country.  On  the  portage  leading  south  frpm 
the  south  end  of  Greenwater  Lake  toward  Hoof  Lake,  a  striking  ridge 
of  the  same  character  is  followed  by  the  portage  for  seven  chains.  Xt 
is  composed  of  sandy  loam  filled  with  well-rounded  boulders  of  gneiss, 
diorite  and  various  schists,  and  crosses  a  valley  from  side  to  side  in  a 
direction  five  degrees  west  of  south,  rising  seventy-five  feet  above  the 
valley.  The  top  is  merely  wide  enough  for  the  trail,  and  the  sides  slope  at 
the  angle  naturally   assumed  by  the   material. 

Irregular  morainic  accumulations  occur  at  a  number  of  difiereat 
points,  notably  over  the  region  lying  north  of  the  valley  between  Nord. 
land  and  Linkoing.  This  part  of  the  surface  is  generally  deeply  drift- 
covered  and  shows  irregular  ridges  and  numerous  cirque-like  hollows 
about  one  hundred  feet  in  depth  and  a  little  more  in  diameter  at  the 
top.  The  basins  are  generally  dry,  draining  freely  through  the  loose 
drift,  but  one  was  observed  close  to  Prairie  portage  which  held  a  small 
lake.  Cold  water  Brook  which  gushes  out  as  a  good  sized  stream  from 
the  base  of  the  drift  ridges,  doubtless  derives  its  water  from  the  drain- 
age of  these  basins.  The  water  is  quite  clear  and  extremely  cold.  The 
temperature,  ascertained  by  S.  J.  Dawson's  exploring  expedition  in 
1858  was  4r-5  Fahr. 


Area  of  red 
cla3rs. 


Various 

stratified 

deposits. 


Lacustrine  Clays  and  Sands, 

The  basin,  occupied  by  surface  deposits  of  red  clay  and  sand, 
extending  westwards  from  Kaministiquia  station  on  the  Canadian 
Pacific  Railway  to  within  four  miles  of  Nordland  station,  is  bounded 
closely  by  the  1450  foot  contour-line.  It  thus  evidently  forms  an 
independent  local  lake-basin,  cut  off  entirely  from  the  Wabigoon  basin 
further  west  by  the  higher  land  which  forms  the  east-and-west  water- 
shed. Crossing  Pigeon  River  at  about  twenty  miles  from  its  mouth, 
and  Whitefish,  Matawin  and  Shebandowan  rivers  at  about  the  same 
distance  from  the  Kaministiquia,  this  1450  foot  contour  includes 
Dog  Lake  and  the  valley  of  Dog  River  nearly  to  its  head  with 
lower  land  extending  eastward  to  Lake  Superior.  Morainic  ridges  of 
drift  bounding  the  basin  on  the  north,  are  probably  terminal  moraines 
accumulated  at  the  foot  of  the  glacier  at  the  stage  of  its  recession 
during  which  the  lake  had  existed. 

Stratified  deposits  of  sand  and  gravel  are  found  on  Lac  des  Mille 
Lacs,  Shebandowan  and  other  lakes,  at  levels  which  vary  too  much  to 
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allow  of  their  having  been  formed  in  one  lake  basin.  The  proba- 
bility seems  to  be,  rather,  that  small,  local  lakes  were  formed  from 
time  to  time,  whenever  the  climatic  conditions  were  such  as  to  cause 
a  pause  in  the  receding  movement  of  the  ice-front,  forming  ice-barriers 
bounding  the  northern  shores  of  lakes  of  which  other  parts  of  the 
shore-line  were  formed  of  accumulations  of  glacial  drift. 


Glacial  Strice, 

Red  River  Road,  6  miles  from  Thunder  Bay W.  Glacial 

104    M  „  H     S.  80"  E.  striae. 

13     u  ..  .,     S.  30"  K 

Dog  Tjake,  south-east  end S.  26"  E. 

S.E.  shore  between  East  Bay  and  S.E .  end S.    4o  E. 

N.  of  last....  S.    6"  W. 

western  end  of  East  Bay S.  20"  W. 

East  Bay  near  east  end S.  36"  W. 

It  II         midway  on  north  shore S.  26"  W. 

II  midway  on  west  shore S.  14°  E. 

2  miles  north  of  S.W.  end S.  24"  W. 

outlet S.  10"  W.  to  S.  11"  W. 

Matawin  River,  below  Browns  Lake S.    8"  W. 

II  II        3  miles  above  junction  with  Shebandowan 

River S.    6"  W. 

Shebandowan  River,  1  mile  below  lake S.    6"  W. 

Similes    ..        .,        S.    6"  W. 

Shebandowan  Lake,  3^  miles  west  of  outlet S.    2"  W. 

4  '•  "    s.  ir  W. 

6  11  11     S.  22"  W. 

II        west  end  of  Lower  Lake S.  23"  W. 

It  1.        near  Beaver-house  Hill S.  31"  W. 

Mud  Lake,  east  end S.  22"  W. 

Peewatai  Lake,  near  outlet S.  24"  W. 

Greenwater  Lake,  1  mile  S.E.  of  Shelter  Island S.  26"  W. 

Lao  des  Mille  Lacs,  at  height-oMand  portage S.  24°  W. 

II  II  first  point  north  of  portage S.  20"  W. 

I.  11  island  north  of  Bolton  Bay S.  10"  W. 

II  II  island  opposite  Poplar  Point S.  19"  W. 

II  II  large  island  west  of  Pine  Point S.  11°  W. 

Baril  Bay S.    4<»  W. 

Broad  Point S.    4"  W. 

north  of  BuJlIsland S.    6"  W. 

Canadian  Pacific  Railway,  1  mile  west  of  Matawin  River S.  2P  W. 

Canadian  Pacific  Railway,  1  mile  west  of  Matawin  River 

occasional  heavier  striae S,    4"  E. 

Canadian  Pacific  Railway,  2  miles  west  of  Upaala S. 

Round  Lake,  near  Moss  Tp.  line,  down  steeply  sloping  surfaces  S.  11"  W. 

Huronian  Road,  3  miles  north  of  Loon  Lake S.    5^  "E. 

Round  Lake,  near  district  boundary S.  20"  W. 

Crooked  Pine  Lake,  east  end S.  24"  W. 

•1  II  3  miles  from  west  end S.  21°  W. 
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Glacial  striae-  Crooked  Fine  Lake,  midway  on  south  shore S.  19**  W. 

<^onL  „  „  westend S.  2^  W. 

Sabawy  Lake,  south  shore a  26"  W. 

..  M         west  of  last S.  30"  W. 

Partridge  Lake,  S.  W.  end S.  27"  W. 

Sawbill  Lake S.  16"  W.  to  S.  24"  W. 

Clearwater  Lake S.    6»  W. 

Six  miles  north  of  Clsarwater  Lake S.  16"  W. 

Eye  River,  west  of  Right-eye  Lake. S.  16«»  E. 

Sturgeon  Lake,  north  end S. 

Seine  River,  4  miles  N.B.  of  Island  Falls S.  10"  W. 

,.  north  end  Reserve  Island S.  24"  W. 

.1  west  shore  Moose  Lake S.  20  W.  to  S.  26"  W. 

II  Steep  Rock  Lake,  S.K  bay,  on  steeply  sloping 

surface S.  16»  E. 

M  Steep  Rock  Lake,  island  near  centre .  S.  16*>  W. 

East  end  of  Perch  Lake. S.    6"  W. 

South  shore  of  Perch  Lake S.    2"  K 

North  I.  H         S.  16"  W. 

North  M  I S.    r  W. 

.,  elbow  west  of  Cahn  Lake. S.  26"  W. 

7th  portage  above  Sturgeon  Fall S.  26'  W. 

4th  .. S.  32"  W. 

Lake  just  south  of  Jackfish  Lake S.  15"  E. 

Pine  Lake. S. 

Atikokan  River,  north  of  Trout  Lake S.  20"  W. 

Quotico  River,  8  miles  below  Beaver-house  Lake.  .S.  to  W.  to  S.    7"  W. 

Whitefish  Lake,  East  shore S.  82«>  W. 

north  shore S.  23"  W. 

west  shore S.  26"  W. 

Atikokan  River,  1  mile  west  of  Sabawy  Lake S.  19o  W. 

Lac  des  Isles,  south  end S.  34"  W. 

north  end S.  41"  W. 

Pipestone  River,  below  Pipe  Lake S.  14"  W. 

Crow  Rock  Lake,  S.  W.  Bay S.    2"  W. 

Clearwater  Lake  West,  N.  E.  shore S.  4"  W. 

Lower  Scotch  Lake S.    T  W. 

Fox  Lake S.    8"  W. 

Pickerel  Lake,  1  mile  east  of  Pine  Portage  (2  sets.)  S.  40"  W.  to  S.  67"  W. 

Batchewaung  Lake,  island  in  main  lake S.    8"  W. 

Quetico  Lake,  N.  shore  of  main  lake S.    8"  W. 

Economic  Geology. 

Iron, 

Iron  ores.  Iron  ores  are  widely  distributed  throughout  the  Keewatin  belts  of 

the  region  dealt  with  in  this  Report.  In  the  Matawin  and  Atitokan 
iron  ranges  extensive  deposits  of  high-grade  ore  have  been  discovered, 
and  their  extent  has  been  proved  in  some  measure,  by  cross-trenching, 
test-pits,  etc.,  and  by  the  use  of  the  diamond  drill. 
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In  the  Matawin  field  the  ores  consist  both  of  magnetite  and  haematite. 
Where  they  are  exposed  at  the  surface  the  ores  are  interbanded  with 
chert  and  jasper,  but  exploitation  by  diamond  drill  has  revealed,  it  is 
stated,  large  deposits  of  clean  ore. 

Atikokan  Iron  Belt. 

On  the  Atikokan  River,  the  iron-bearinff  belt  is  continuous  for  a  Iron  oree  of 

Atikokan 
long  distance,  showing  at  intervals  good  deposits  of  ore.     The  cleanest  belt. 

and  best  deposits  occur  near  the  eastern  end  of  the  belt,  diminishing 
in  amount  and  increasing  in  impurity  as  the  band  is  followed  west- 
wards. The  best  surface  showing  is  seen  at  the  McKellar  locations,  McKellar 
between  Magnetic  and  Sabawy  lakes.  The  ore  here  occurs  in  a  ^<^^**'^°»- 
Uuff  which  rises  boldly  from  the  right  bank  of  the  river  at  a  distance 
of  about  three  hundred  yards  back  from  the  shore.  A  section  across 
the  iron- bearing  band  between  lots  10  E.  and  HE.  gave  approximately 
the  following  thicknesses  for  the  belts  of  magnetite,  though  the  strip- 
ping at  the  time  of  my  visit  was  not  sufficient  to  afiford  a  quite  satis- 
foctory  section.  From  the  face  of  the  bluff  thirty-six  feet  of  clean  ore 
is  exposed,  followed,  further  north  by  two  other  bands,  one  twenty-seven 
feet  wide  of  interbanded  clear  and  impure  ore  and  another  of  unknown 
thickness,  the  intervening  bands  of  country-rock  having  a  thickness  of 
about  thirty  feet.  The  bands  can  be  traced  along  the  bluff  for  over 
four  hundred  yards  and  occur  as  overlapping  lenses  of  ore,  which  may 
die  out  as  far  as  one  particular  lens  is  concerned,  but  is  continued  in 
recurring  lenticular  masses.  The  ore  is  a  very  good  magnetite,  show- 
ing a  little  pyrite  and  copper-staining  in  places  but  generally  free  from 
impurities.  Dr.  Hoffmann  reports  that  an  analysis  of  a  specimen  from 
the  line  between  locations  10  E.  and  IT  E.  was  made  by  Mr.  Johnston, 
with  the  following  result*  : 

Metallic  iron 66*71  per  cent. 

Titanic  acid None. 

The  inclosing  rock  is  a  diorite  with  a  large  proportion  of  hornblende.  Wiley 
Below  Sabawy  Lake,  at  the  Wiley  locations  R.  400  and  R.  401.  At  >«»*i«^ 
the  time  of  my  visit  the  trenches  which,  when  made,  must  have 
given  a  good  section  across  the  belt,  were  partly  filled  in,  so  that  the 
section  seen  was  not  a  perfect  one.  The  mode  of  occurrence  of  the 
ores  here  and  their  general  character,  are  similar  to  those  above 
referred  to.  The  inclosing  rock  is  also  quite  similar.  Three  beds  of 
ore  are  here  exposed,  the  most  southerly  about  thirty-nine  feet  in  width, 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  V.  (N.S.)  1890-91,  p.  38r. 
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made  up  of  clean  rich  magnetite  with  only  one  narrow  band  of  the 
country-rock.  Two  other  bands  of  ore,  with  an  intervening  belt  of 
country-rock  occur  to  the  north  ;  the  centre  one  of  the  same  rich  ore 
and  the  northern  one  of  banded  lean  ore  with  a  richer  bed  less  than 
three  feet  in  width.  There  is  here  an  excellent  showing  of  good  ore 
extending  along  the  ridge  for  about  five  hundred  yards.  A  little 
pyrite  occurs  here  and  there.  Dr.  HofEmann  reports  the  following 
results,  of  analyses  of  specimens  from  the  locality  made  by  Mr.  John- 
ston.* 

Magnetite  from  location  400  R. 

A  massive  magnetite. 

Metallic  ron 68-03  per  cent 

Titanic  acid none. 

Magnetite  from  location  402  R. 
Massive,  fine-granular  magnetite. 

Metallic  iron ^ 6803  per  cent 

Titanic  acid None. 

Magnetite  from  location  403  R. 

A  fine-granular  magnetite. 

Metallic  iron 64*56  per  cent 

Titanic  acid None. 

Magnetite,  from  two  miles  and  a  half  west  of  Sabawy  Laka 
A  massive  magnetite. 

Metallic  iron .   67'42  per  cent. 

Titanic  acid None. 

Further  down  the  river,  at  the  second  location,  known  as  the  Pat- 
terson location,  the  ore  is  well  exposed  in  two  rich  bands  of  about 
thirty-five  and  twenty  feet  respectively.  The  ore-bands  are  here  ex- 
ceedingly rotted  at  the  surface  and  probably  hold  much  pyrite. 

Still  further  down  the  river,  at  location  138  X,  quite  as  broad  a 
band  of  iron-ore  bearing  strata  occurs.  The  ore  is  magnetite,  but  is 
very  much  interbanded  and  mixed  with  country-rock,  only  four  or  five 
feet  of  continuous,  clean  ore  being  noticed  in  the  surface  exposures. 

At  the  Garland  location,  below  Steep  Rock  Lake,  the  iron-bearing 
belt  is  exceedingly  crumpled  and  folded,  and  it  is  very  hard  to  arrive 
at  the  thickness  of  the  ore-beds.  At  the  top  of  an  anticlinal  fold,  two 
feet  of  good  clean  ore  occurs,  with  about  sixty  feet  of  interbanded  ore 

•  Annual  Report,  GeoL  Surv.  Can.,  vol.  V.  (N.3.)  1890-91  p.  38  r. 
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and  country-rock.  A  good  deal  of  pyrite  was  noticed  associated  with 
this  ore.  The  band  has  been  affected  not  only  by  abrupt  and 
complicated  folding,  but  apparently  also  by  faults. 

Steep  Bock  Lake  Iron  Ore, 

On  Steep  Rock  Lake,  large  angular  blocks  of  a  very  good  hsematite  Steep  Rook 
were  found  in  places  on  the  lake-shore,  and  narrow  bands  of  ore  were 
seen  on  the  west  side  of  the  eastern  arm.  The  beds  from  which  the 
blocks  of  rich  float  were  derived  seem  to  be  largely  covered  by  the 
waters  of  the  lake,  and  were  not  discovered,  though  it  is  reported  that 
beds  of  good  size  have  been  located  on  the  mainland. 

McUawin  Iron  Belt, 

The  Matawin  iron-belt  extends  from  Kaministiquia  station  west-  Matawin 
erly  to  beyond  Greenwater  Lake.  Magnetic  iron  ores  are  exposed  at  ^^' 
a  number  of  points  along  it  and  both  magnetite  and  haematite  on  the 
Matawin  and  Shebandowan  rivers.  On  location  W.  221  and  adjoin- 
ing locations,  the  ore- belt  is  made  up  of  interbanded  slaty  diorite  with 
magnetite  and  haematite.  There  is  a  broad  belt  of  this  ore,  and 
though  it  is  generally  banded  in  character,  some  large  deposits  of 
clean  ore  are  reported.  Just  below  Weigaud  brook  and  south  of  the  Magnetite 
river,  where  a  shaft  of  about  fifty-six  feet  in  depth  has  been  sunk,  the 
damp  showed  good  ore  very  much  intermingled  with  jasper.  The 
jaspilite  has  been  very  much  crushed  and  shattered,  and  now  forms  a 
regular  jasper  breccia,  the  bands  of  jasper  being  broken  so  that  they 
occur  in  small  rectangular  pieces  surrounded  by  the  iron  and  by  the 
country-rock.  Numerous  slikensided  surfaces  further  indicate  the 
faulting  and  crushing  which  the  rock  has  undergone.  Hand  specimens 
exactly  resemble  the  jaspilite,  illustrated  in  colours  by  Prof.  Van  Hise 
in  his  paper  on  *' Principles  of  North- American  Pre- Cambrian  Geol- 
ogy,"* from  Jasper  Bluff,  Ishpeming,  and  belonging  to  the  Negaunee 
Formation  of  the  Lower  Marquette  Series.     Following  this  belt  west-  Ores  at 

CoDtier  Tift  If  A 

wards,  banded  iron  ores  were  seen  outcropping  at  Copper  Lake,  south 
of  Shebandowan  Lake,  and  on  the  eastern  shore  of  Greenwater  Lake, 
this  locality  being  referred  to  more  particularly  on  a  previous  page 
dealing  with  the  rocks  about  Greenwater  Lake.  The  exposures  at 
Copper  Lake  are  limited  in  extent  and  probably  not  commercially 
valuable. 

Ores  which  probably  form  an  extension  of  the  same  belt^  on  the  ^j^  ^^^^^  ^^ 
farther  side  of  the  Greenwater  Lake  gneiss  area,  occur  south  of  Moss 

*  Sixteenth  Annual  Report,  U.  S.  Geol.  Surv.,  p.  798. 
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township.  Specimens  from  this  belt,  examined  in  the  laboratory  of 
the  Survey  were  found  by  Mr.  Wait  to  contain  respectively  42*64  per 
cent;  42*57  per  cent  and  51*20  per  cent  of  metallic  iron,  with  no- 
titanic  acid.*  • 

It  will  be  seen  that  good  Bessemer  ores  occur  in  quantity  in  the 
district,  and  the  problem  of  their  utilization  is  simply  one  of  economic 
smelting  and  a  market  for  the  product. 

Gold, 

Gold  is  widely  distributed  throughout  this  district,  occurring  in 
greater  or  less  quantity  along  all  the  Keewatin  belts.  It  is  generally 
associated  with  a  contact  between  granitic  intrusives,  which  in  this 
district  are  generally  the  gneisses  of  the  Laurentian,  and  the 
Keewatin.  On  the  granitic  side  of  the  contact,  the  zone  that  has  been 
found  to  be  gold-bearing  is  quite  narrow,  and  only  exists  where  there 
has  been  extreme  pressure  and  shearing,  resulting  in  a  broad  band  of 
rocks,  granitoid  in  structure  but  which  have  apparently  incorporated 
much  of  the  material  of  the  Keewatin  basic  rocks.  On  the  Sheban- 
dowan  sheet,  only  one  location  has  yet  developed  into  a  mine,  and  it 
has  been  closed  down  for  a  number  of  years.  Numerous  locations 
have  been  taken  up  and  preliminary  development  work  done  on  many 
of  them.  At  Gold  Brook,  a  tributary  of  the  Matawin,  a  broad  zone  of 
impregnated  country-rock,  carrying  various  sulphides  and  some  gold 
has  been  blocked  out  in  mining  locations  and  some  stripping  and 
testing  work  has  been  done.  Similar  work  has  also  been  done  on  some 
properties  along  Shebandowan  Lake,  without  any  practical  results  up 
to  the  present. 

The  Huronian  Mine, 

The  Huronian  mine  is  situated  on  lot  H.  1.  near  the  centre  of  the 
township  of  Moss.  The  vein  was  discovered  during  the  winter  of 
1870-71  by  two  Indians  in  the  employ  of  the  Hudson's  Bay  Com- 
pany. Mr.  Peter  McKellar,  of  Fort  William,  shortly  afterwards 
visited  the  property  and  reported  favourably  on  it.  A  township  was 
surveyed  with  this  gold  property  as  its  approximate  centre. 

The  first  actual  mining  was  done  in  1872,  when  about  100  tons  of 
ore  was  taken  out.  Owing  to  its  inaccessibility,  little  real  mining 
was  done  for  a  number  of  years,  until  after  the  building  of  the  Cana- 
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dian  Pacific  Eailwaj,  when  active  operations  were  undertaken,  a  ten- 
stamp  mill,  with  concentrating  machinery  was  erected  in  1883,  and 
plant  for  the  chlorination  process  was  added.  A  saw-mill  was  built 
and  operated  in  connection  with  the  stamp-mill  and  the  shafts  were 
connected  by  tramway  with  the  mill.  The  mine  was  thus  placed  on  a 
good  running  basis,  though  the  distance  from  the  railway  was  such 
that  the  operating  expenses  were  necessarily  large,  as  supplies  could  be 
taken  to  the  mine  only  by  hauling  on  sleighs  in  the  winter  time  or 
in  the  summer  by  a  canoe-route  which  involved  much  transhipment  at 
the  various  portages.  Rough  wagon-roads  were  afterward  cut  out, 
one  from  Shebandowan  Lake  to  the  mine  and  another  from  Lac  des 
Mille  Lacs  to  the  northern  part  of  the  township. 

The  country-rock  at  the  mine  is  a  green  chloritic  schist  which  in  Association  of 
certain  layers  ia  an  agglomerate  in  structure.  A  small  intrusive  area  *  ^^^ 
of  granite,  well  exposed  on  Jackfish  Lake,  sends  an  arm  south-west- 
ward to  within  a  short  distance  of  the  mine.  The  vein  is  from  six  to 
eight  feet  in  width  and  can  be  traced  for  a  considerable  distance,  two 
other  properties  being  situated  on  its  prolongation  in  either  direction. 
The  quartz  carries  pyrite,  chalcopyrite,  galena,  sylvanite  and  a  little 
visible  free  gold.  The  mill  has  been  closed  since  1885.  With  improved 
facilities  for  transport,  there  seems  a  prospect  that  this  property  may 
again  resume  work.  A  great  many  locations  have  been  taken  up  in 
the  neighbourhood,  but  no  other  mining  work  has  been  done  with  the 
exception  of  a  little  surface  work  on  the  Tip-Cop  and  one  or  two  other 
properties.  Recently  some  of  these  old  properties  have  been  re- 
examined, but  no  mining  operations  have  resulted. 

Seine  River  Mines. 

In  the  Seine  River  country,  the  first  recorded  discovery  of  gold-  Discovery  of 
bearing  veins  seems  to  have  been  at  Partridge  Lake,  where,  in  1872,  Mr.  ^}^  ^"  Seine 
Archibald  McKellar  located  several  large  veins  of  quartz  which  proved 
to  contain  gold  but  on  which  no  work  of  any  consequence  was  done. 
The  veins  are  well  exposed  in  a  small  island  in  the  lake,  as  well  as  on 
the  main  shore  of  the  lake  itself.  The  accompanying  photograph, 
taken  by  Dr.  Bell,  in  1890  represents  one  of  these  veins. 

It  was  not  until  after  the  discovery  of  the  now  well-known  gold 
district  above  Bad  Vermilion  Lake  near  the  mouth  of  the  Seine  River 
in  1893,  that  prospecting  began  to  be  carried  on  actively  in  the  Seine 
River  country.  Since  that  time  the  Keewatin  band  in  which  the 
valley  of  the  river  lies,  has  been  explored  in  a  desultory  way  through- 
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out  almost  its  whole  length.     A  great  number  of  locations  have  been 
taken  up,  and  a  large  amount  of  development  work  has  been  done. 
Mill  at  Harold  The  first  mill  erected  was  at  Harold  Lake,  where  the  high  gold-content 
^  of  the  small  veins  induced  the  owners  to  erect  a  five-stamp  mill 

The  small  veins  originally  opened  up  did  not,  however,  provide 
sufficient  ore  to  keep  the  mill  running  for  any  length  of  time,  and  the 
larger  veins  subsequently  developed  on  the  property  did  not  contain 
so  high  a  percentage  of  gold  as  the  smaller  ones  first  exploited. 

The  country-rock  of  these  locations  consists  of  diorites  and  green 
schists,  cut  and  invaded  by  protogine  granites  and  quartz-porphyries 
which  are  generally  altered  by  pressure  and  shearing  into  sericite 
schists.  One  of  these  schists  was  examined  by  Mr.  Barlow  in  thin 
section,  who  describes  it  as  follows  : — 

Lithological  "  Macroscopically  it  is  a  greenish-gray  to  brownish-yellow  gneissic 
couSry-rock.  ""^^^  ^^^^  rough  cleavage  surfaces.  Under  the  microscope  it 
appears  to  be  made  up  of  a  fine-grained  ground-mass  of  quartz  and 
felspar,  most  of  the  last-named  mineral  having  been  converted  into 
muscovite  which  occurs  in  the  form  of  minute  scattered  scales.  In 
this  are  imbedded  irregular  grains  of  quartz,  orthoclase  and  plagioclase, 
the  quartz  being  by  far  the  most  abundant.  Some  of  the 
plagioclase  shows  a  double  set  of  polysynthetic  twinning  lines  crossing 
one  another  at  right  angles.  Besides  the  scattered  scales  of  muscovite, 
there  is  an  abundant  development  of  this  mineral  in  wavy  bands 
which  flow  around  the  porphyritic  constituents,  and  which  has  doubtless 
been  developed  along  shearing  planes  during  the  process  of  crushing 
to  which  the  rock  has  been  subjected.  The  muscovite  is  light  yellowish- 
green  and  its  abundance  gives  the  prevailing  colour  to  the  rock.  The 
porphyritic  constituents  occupy  by  far  the  greater  portion  of  the  slide, 
and  the  rock  appears  to  have  resulted  from  the  alteration  of  a  quartz- 
porphyry  poor  in  ground-mass,  or  of  a  granite  that  has  been  subjected  to 
intense  pressure.  The  rock  shows  abundant  evidence  of  this  pressure 
in  the  dislocation  and  sundering  of  the  felspars  and  the  frequent 
granulation  of  the  quartz  fragments,  all  of  which  exhibit  more  or  less 
distinctly  the  strain  shadows  due  to  uneven  extinction.  The  frequent 
yellowish-brown  colour  of  the  rock  is  due  to  the  abundance  of 
disseminated  particles  of  hydrated  ferric  oxide." 

Irregularity  of      The  veins  on  this  property  are  extremely  irregular  in  their  occurrence, 
^^^"^'  having  been  affected  by  the  stresses  which  have  folded  and  crushed  the 

inclosing  diorites  and  schists.     As  a  result,  they  can  seldom  be  traced 
into  continuity  or  into  any  form  of  parallelism  with  one  another. 
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Between  Nonwatin  Lake  and  Sturgeon  Falls,  a  great  number  of 
locations  have  been  taken  up,  chiefly  in  the  Keewatin  belt,  and  develop- 
ment work  is  being  done  on  some  of  them. 

Sawbill  mine,  location  313  X,  and  adjoining  lots,  is  situated  near  the  SawbiU  mine, 
eastern  shore  of  Sawbill  Lake,  an  expansion  of  the  Seine  River  north 
of  Mooee  Lake.  All  about  the  lake  are  found  rocks  characteristic  of  Rocks  of  the 
a  near  approach  to  a  band  of  Keewatin.  They  consist  of  various  phases  ^  ^^^  ^' 
of  crushed  and  altered  granites  and  gneisses  with  small  areas  of  included 
schists  and  diorite.  Frequently  the  granites  are  intensely  crushed  and 
sheared,  in  places  to  such  a  degree  as  to  become  schists  in  structure. 
The  Sawbill  vein  occurs  in  a  band  of  these  extremely  crushed  rocks, 
which  have  shearing  and  foliation  planes  trending  in  a  direction  N.  3*" 
E.  The  vein,  at  the  surface,  has  a  width  of  over  four  feet,  and  it  runs 
parallel  to  the  trend  of  the  inclosing  rocks  with  a  hade  to  the  east  of 
about  10*  from  the  perpendicular.  The  vein  is  well  marked  and  comes  Character  of 
away  freely  from  the  hanging- wall  and  fairly  so  from  the  foot-wall,  ^  ^^^^' 
though  on  this  wall  the  vein-material  is  to  some  extent  mingled  with 
the  containing  rock  in  the  form  of  stringers  and  small  parallel  veins. 
On  the  strike,  the  vein  is  traceable  for  about  600  feet  to  the  south, 
gradually  failing  in  width  until  it  becomes  quite  narrow.  To  the  north, 
at  about  300  feet  from  the  present  shaft  a  swamp  covers  the  ground 
and  conceals  its  further  extension  The  hanging  wall  shows  sliken- 
sided  surface,  and  a  thin  parting  of  crushed  green  chloritic 
material.  The  vein  may  be  classed  as  a  fissure  vein,  belonging  to  that 
common  class  where  the  sides  of  the  original  fissure,  at  the  close  of 
the  movement  that  produced  it,  remained  close  together,  leaving  little 
open  space.  The  present  hanging-wall  probably  represents  an  original 
wall  of  the  fissure,  and  the  foot-wall  the  outer  edge  of  a  belt  of  more  or 
less  crashed  and  shattered  rock  which  has  been  carried  off  by  the  per- 
colating solutions  and  replaced  by  vein-matter.  The  vein  filling  is  a  Its  contents.. 
somewhat  waxy  quartz,  carrying  pyrite  and  chalcopyrite  with 
some  visible  free  gold.  The  question  of  its  value  should  be  easily 
ascertainable,  and  with  the  values  claimed  there  does  not  seem  to  have 
been  any  good  reason  either  for  the  undue  inflation  of  the  stock  or  for 
the  subsequent  shutting  down  of  the  mill.  Since  the  above  was  written 
the  mill  has  resumed  work. 

In  the  neighbourhood  of  the  Sawbill  are  a  number  of  locations  on 
which  development  work  has  been  done.     Little  can  be  said  of  these 
here,  as  they  have  been  opened  up  since  my  visit  to  the  locality.     The  Hammond 
Hammond  reef  (so-called)  is  situated  in  this  neighbourhood,  almost 
adjoining  the  Sawbill.     This,  from  descriptions  published,  is  apparently 
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a  most  promising  property.  In  the  last  report  of  the  Ontario  Bureau  of 
I)e8criptioii  Mines,  1898,  *Prof.  Coleman  describes  the  reef  as  consisting  of  "  a  zone 
man.  oi  greatly  shattered  protogine  or  altered  granite  in  which  quartz  haa 

l^een  deposited,  filling  all  the  small  fissures  and  cementing  the  rock 
together  again.  It  may  be  followed  for  several  locations  in  a  direction 
about  N.  25**  K,  roughly  parallel  to  the  south-eastern  shore  of  Sawbill 
Lake.  *  *  *  At  the  time  of  my  viaii  a  cross  cut  was  being  made  on 
location  337  X,  the  length  being  about  200  feet  and  the  cut  about  26  feet 
Aasociated  deep.  Rather  coarse-grained,  granitoid  gneiss,  greenish-gray  or  reddish- 
gray  in  colour,  occurs  at  each  end  of  the  cut,  the  space  between  show- 
ing crushed  and  slikensided  protogine  (granite)  with  much  intermixed 
quartz,  the  width  being  about  100  feet.  A  band  of  green,  schistose 
rock  towards  the  western  side  of  the  cut,  found  under  the  microscope 
to  be  an  impure  dolomite  with  some  chlorite,  appears  to  influence  the 
gold-contents  of  the  zone,  the  richest  rock  occurring  in  its  neighbour- 
hood. The  green  dolomite  weathers  red.  In  it  and  the  adjoining  quartz, 
as  well  as  in  the  protogine,  iron-pyrites  occurs  in  varying  quantities, 
sometimes  also  a  little  galena,  zinc-blende  and  magnetite.  The  gray 
rock  was  stated  to  be  about  nine  feet  wide  dipping  50"  to  the  south-east 
as  observed  on  the  rough  foot-wall  of  green  schist.  Some  minute 
specks  of  free  gold  were  visible  in  rock  from  the  north-east  end  of  the 
cut  and  a  panning  of  ore  from  the  open  cut  gave  a  fair  tail  of  gold, 
very  fine  colours  for  the  greater  part,  but  with  a  few  larger  particles. 

South-western  *     *     ♦     On  location  316  X.,  towards  the  south-west,  the  shattered 

portion  of 

vein.  band  of  protogine  with  intermixed  quartz  is  much  wider,  at  least  300 

feet.     Some  of  it  is  breccia-like  and  portions  are  of  green  schist  similar 

to  that  already  described.     Here  a  series  of  small  pits  and  stripping  has 

been  carried  across  the  zone  or  reef,  disclosing  on  the  whole  better 

looking    quartz    than    that  at   the  open-cut  on   337   X.     *     ♦     ♦ 

Assays.  Seven  assays  of  ore  from  the  Hammond  Reef  were    made  in   the 

laboratory  of  the  School  of  Science,  Toronto,  chiefly  from  samples 

obtained  on  316  X.     Three  were  select  samples  and  of  course  ran 

above  the  general  average.     The  highest,  taken  from  a  small  cut  200 

feet  from  the  west  wall  on  location  316  X,  yielded  3  oz.  3  dwt. ;  two 

others,  1  oz.  18  dwt.  and   1  oz.  9  dwt.  respectively.     Three  samples 

taken  from  average  rock  gave  a  trace,  4  dwt.  and  16  dwt.  per  ton.    A 

specimen  picked  up  from  the  tramway  ballast  gave  1  oz.  19  dwt.,  but, 

of  course,  an  average  of  the  ballast  would  probably  run  much  lower. 

The  results  of  assays  given  here  must  not  be  taken  as  representing  the 

average  value  of  the  ore,  since  no  attempt  was  made  to  sample  such  an 

immense  body  of  ore  in  a  complete  way,  our  time  being  too  short  for 

*  Report  of  the  Bureau  of  Mines,  Ontario,  vol.  VIL,  pp.  130-L 
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the  purpose ;  but  the  results  certainly  show  that  the  rock  is  auriferous 
over  a  oonsiderable  width."  This  appears  to  be  a  property  which 
should  give  good  results  if  economically  worked  on  a  large  scale. 

The  group  of  mines  in  the  vicinity,  occur  at  the  contact  of  the  western  Other  depoBits 
edge  of  the  hornblende-gneiss  rim  which  borders  the  extensive  area  of  vicinity. 
biotite-gneiss  which  is  continuous  in  an  easterly  direction  with  that  of 
Dog  Lake  and  the  country  stretching  away  to  the  north  and  north- 
west. The  rocks  in  which  the  mines  are  situated  are  made  up  of  an 
intimate  intermingling  of  Keewatin  diorites  and  schists  with  the 
intruding  granitoid  rocks.  In  form,  these  rocks  often  are  quite  schis- 
tose and  everywhere  show  the  effects  of  extreme  mashing  and  shearing. 

Thin  sections  of  a  few  of  this  set  of  rocks,  collected  by  Mr.  Smith,  Character  of 

were  examined  by  Mr.  John  A.  Dresser,  of  St.  Francis  College,  Rich-  ^^^  °^  ^^• 
•^  '  °  '  taot  zone. 

moad,  Quebec.  Mr.  Dresser  says  of  specimen  No.  15,  from  the  north 
end  of  Sawbill  Jjake : — **  This,  in  the  hand -specimen,  is  a  reddish-gray  Quartz- 
rock  having  a  schistose  structure  and  a  somewhat  granular  appearance,  porphjrry. 
The  thin  section  presents  a  schistose  mass  of  chlorite,  quartz  and  seri- 
cite  with  calcite  and  a  little  iron  ore.  The  masses  of  sericite  suggest 
its  derivation  from  orthoclase,  while  the  chlorite  may  be  a  decom- 
position product  of  hornblende  or  biotite.  This  would  then  represent 
an  acid  rock  of  the  series  of  granites  or  quartz- porphyries,  much 
crushed  and  altered.     It  is  probably  a  squeezed  quartz-porphyry." 

Specimen  No.  25.  From  the  first  small  lake  north  of  Sawbill  Lake.  Hornblende- 
"  The  hand-specimen  is  a  coarse  granitic  rock,  showing  quartz,  fel-  ^®**** 
spar  and  green  matter  of  different  shades,  in  about  equal  proportions. 
In  the  thin  section  it  is  seen  to  consist  essentially  of  felspar,  quartz, 
hornblende,  chlorite  and  epidote.  Both  orthoclase  and  plagioclase  are 
seen,  the  former  probably  in  larger  amount.  The  quartz  shows  strain- 
shadows  in  many  places.  The  rock  is  evidently  a  hornblende-gneiss 
or  a  squeezed  quartz-diorite,  probably  the  former." 

Specimen  No.  28.  From  the  foot  of  Red-paint  Lake,  near  the  con- 
tact between  Keewatin  and  Laurentian,  on  the  gneiss  side  of  the 
contact. 

"  In    the  hand-specimen  this  is  seen  to  be  a  fine,  evenly  banded,  Hornblende- 
gneias      Flesh-coloured  felspar  and  quartz  are  plainly  seen  alternating  |jj^^' 
with  bands  of  a  green  substance,  apparently  chlorite  or  hornblende. 

"  In  the  thin  section,  the  essential  constituents  are  found  to  be  ortho- 
clase, plagioclase,  quartz  and  hornblende ;  by  far  the  greater  part  of 
the  felspar  is  orthoclase,  only  a  few  grains  of  plagioclase  being  seen. 
The  wavy  extinction  of  the  quartz  is  remarkably  distinct.  The  horn- 
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blende  is  in  shred-like  bands  and  is  for  the  most  part  decomposed  to 
chlorite.  A  few  grjdns  of  iron  oxide  and  possibly  of  muscovite  occur, 
there  are  also  a  few.  grains  of  epidote.  The  rock  is  a  hornblende-gran- 
ite-gneiss, which  has  been  subjected  to  great  pressure. 

Specimens  Nos.  26  and  27.  From  the  same  Jake,  collected  on  the 
Keewatin  side  of  the  contact. 

*'  As  hand-specimens,  these  are  soft,  grayish-green,  calcareous  rocks, 
showing  evidence  of  pressure  and  carrying  specks  of  pyrite.  No.  27, 
has  a  finely  laminated  schistose  structure,  and  is  marked  on  its  cleavage- 
surfaces  by  fine,  parallel  ridges.  Both  specimens  effervesce  readily  with 
cold  acid. 

Under  the  microscope,  No,  26  shows  a  number  of  crystals  of  felspar 
evidently  plagioclase,  with  calcite,  chlorite,  zoisite,  quartz  and  a  little 
pyrite,  haematite  and  leucoxene.  One  or  two  grains  of  quartz  show 
strain-shadows  and  may  be  primary,  but  the  greater  part  appears  to  be 
of  secondary  origin  ;  traces  of  a  granular  or  porphyritic  structure  are 
seen  in  one  part.  It  may  represent  a  porphyritic  diabase,  but  it  is  so 
much  altered  as  to  make  it  impossible  to  determine  it  with  oei-tainty. 
Its  composition  would  suggest  a  rock  of  that  series.  No.  27  is  a  small 
section,  showing  only  a  fine-grained  laminated  mass  of  calcite,  chlorite 
and  quartz ;  its  origin  is  probably  similar  to  that  of  No.  26." 

At  Lynx-head  Falls,  at  Island  Falls,  and  on  a  number  of  locations 
situated  along  the  same  belt  of  sheared  granites,  bordering  the  great 
area  of  Laurentian  lying  to  the  north,  a  considerable  amount  of  de- 
velopment work  has  been  done,  but  up  to  the  present,  no  producing 
mines  have  resulted. 

Source  of  the  Gold, 

The  source  of  the  gold  has  not  yet  been  well  established,  though  its 
constant  association  with  the  edges  of  granitic  areas  which  are  evidently 
intrusive  in  the  schists,  makes  it  probable  that  the  veins  really  repre- 
sent the  latest  efiusions  irom  the  magma  which  produced  the  granites 
at  an  earlier  stage.  The  fissuring  was  probably  the  result  largely  of 
the  squeezing  due  to  the  intrusion  of  the  granitic  mass,  so  that  the 
process  of  fissuring  and  of  vein  formation  in  the  fissuf  es  was  a  continuous 
one.  The  heated  waters  and  vapours,  carrying  silicates  and  various 
minerals,  rising  through  the  fissures,  and  depositing  in  them  the  quartz 
and  other  vein-matter  which  contains  the  gold.  This  mode  of  fissuring^ 
has  produced  what  are  ordinarily  described  as  true,  fissure  veins,  where 
the  fissure  has  remained  an  open  crack  until  filled  by  the  vein-matter. 
It  has  also  produced  zones  of  impregnated  country-rock,  where  there 
has  not  been  any  open  crack  but  rather  a  zone  of  shattering  and  shear- 
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ing,  which  has  been  equally  effective  for  the  passage  of  the  mineral- 
bearing  solutions ;  and  has  in  some  cases  where  such  waters  have  im- 
pregnated and  replaced  the  country-rock,  produced  so-called  bedded 
veins,  where  the  pressure  has  parted  the  schistose  rocks  most  readily 
along  their  lamination  planes,  causing  the  deposition  of  vein-material 
along  the  openings.  There  seems  to  be  no  good  reason  why  any  or  all 
of  these  may  not  afford  good  working  mines,  though  the  two  former 
would  probably  be  more  continuous  and  permanent. 

Silver  Mities. 

No  silver  mines  that  have  proved  of  permanent  value  occur  within  Silver, 
the  limits  of  the  area  included  in  these  map-sheets.  The  area  of  silver- 
bearing  Animikie  lying  within  these  limits  is,  however,  very  small  and 
generally  thin.  A  number  of  locations  for  silver  have  been  taken  up,  and 
the  Duncan  shaft  was  carried  down  to  a  depth  of  500  feet,  though 
the  Animikie  was  completely  penetrated  some  distance  from  the 
bottom  of  the  shaft.  In  this  Animikie  area,  further  south,  a  number 
of  silver-bearing  veins  have  been  successfully  worked.  The  mines  of 
this  region,  together  with  the  succession  of  the  Animikie  strata,  have 
been  very  fully  described  by  Mr.  Ingall  in  a  former  report  of  this  Sur- 
vey.* 

Other  Minerals. 

Though  many  other  minerals  of  value  occur  in  the  district,  none  Copper. 
have  been  found  in  quantities  that  make  them  commercially  valuable. 
Copper  in  the  form  of  chalcopyrite  occurs  in  many  of  the  veins, 
molybdenite  was  observed  in  veins  on  the  east  shore  of  Lac  des  Mille 
Lacs,  galena  is  not  uncommon  associated  with  iron-  and  copper-py-  Galena, 
rites  in  many  of  the  gold-bearing  veins,  and  zinc-blende  occurs 
sparingly. 

Granite  suitable  for  building  stone  occurs  at  a  number  of  points  in  Granite, 
the  non-foliated  parts  of  the  Laurentian  areas.    In  the  Keewatin  areas, 
slates  with  a  perfect  enough  slaty  cleavage  for  commercial  use  may 
very  probably  occur,  but  none  were  observed.     Extensive  deposits  of 
limestone  occur  on  Steep  Rock  Lake,  some  of  it  pure  enough  to  be  of  Limestone. 
value. 

Mica  is  often  found  in  crystals  of  considerable  size  in  the  pegmatite  Mica, 
veins  cutting  Laurentian  gneisses,  but  has  not  been  found  of  sufficient 
size  to  be  economically  valuable.    Felspar  may  be  found,  in  quantity  pure  Felspar. 
enough  for  porcelain  making,  as  some  of  the  pegmatites,  notably  near 
the  head  of  Kashaboiwe  Lake,  become  in  places  almost  pure  felspar. 
•  Annual  Report,  Geol.  Surv.  Can.,  vol.  IIL,  (N.S.),  1887-88,  pp.  1-131  H. 
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To  Gbobob  M.  Dawson,  O.M.G.,  LL.D.,  F.R.S., 

Director,  Geological  Survey  of  Canada. 

Sib, — I  beg  to  transmit  herewith  my  report  on  the  geology,  physical 
features  and  natural  resources  of  the  region  in  the  vicinity  of  Lakes 
Nipissing  and  Temiscaming,  comprising  portions  of  the  district  of 
Kipissing,  Ontario,  and  the  county  of  Pontiac,  Quebec.  The  report  is 
accompanied  by  two  maps,  each  on  a  scale  of  four  miles  to  one  inch, 
constituting  sheets  Nos.  130  and  138,  respectively,  of  the  Ontario 
aeries  of  geological  maps. 

My    grateful    acknowledgments    for    much   kind    assistance    are 
due  to  Mr.  W.  F.  Ferrier,  until  lately  connected  with  this  Survey  as 
lithologist,  to  whom  was  entrusted  the  determination  and  description 
of  many  of  the  microscopic  sections,  especially  of  some  of  the  more 
critical  ones ;  to  Dr.  F.  D.  Adams,  of  McGill  University,  Montreal, 
for  aid  and  advice  on  some  points  connected  with  the  petrography  of 
the  district;  to  Dr.  H.  M.  Ami    and    Mr.  L.   M.   Lambe,  of    this 
Survey,  for  their  examination  of  the  collections  made  from  the  several 
Palnozoic  outliers  and  the  preparation  of  detailed  lists  of  the  fossils. 
Acknowledgments  are  also  due  to  Mr.  Colin  Rankin  and  Mr.  H.  E. 
Beeston,  of  the  Hudson's  Bay  Company,  who  did  everything  in  their 
power  to  forward  the  objects  of  the  exploration;  to  Messrs.  Frank 
Norris,  of  Baie  des  P^res,    John  Turner,  of  Temagami  Lake,   and 
Stephen  Lafricain,  of   Bay  Lake,  officers-in-charge  at  these  several 
places  or  posts  belonging  to  the  same  company ;  to  Mr.  M.  H.  McLeod, 
0.K,  engineer-in-charge  of  the  construction  of  the  Temiscaming  branch 
of  the  Canadian  Pacific  Railway,  and  also  to  Messrs.  J.  C.  Bailey,  C.R, 
ol Toronto,  and  H.  E.  Wicksteed,  C.£.,  of  Cobourg,  engineers-in-charge 
of  the  location  of  the  projected  Nipissing  and  James  Bay  Railway,  for 
information  in  regard  to  elevations  at  various  points  situated  along  or 
in  the  vicinity  of  the  lines  represented ;  to  Mr.  John  Mann,  of  Baie 
des  P^res ;  to  Messrs.  C.  C.  Farr  and  P.  A.  Cobbold,  of  Haileybury ; 
to  Messrs.  J.  B.  and  R.  A.  Klock,  of  Klock's  Mills ;  to  the  Imperial 
Uunher  Co.,  of  Warren,  Ont.;  to  Capt.  Percy,  late  of  the  stecuner 
Meteor,  and  Capt.  J.  O.  Blondin,  of  the  steamer  Clyde,  on  Lake  Tem- 
iscaming, and  many  others. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant^ 

ALFRED  ERNEST  BARLOW 
1* 
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COMPRISING   PORTIONS  OP  THE 

DISIRICT  OF  IIPISSIIC  OinRIO,  AIO  OF  THE  Ca'JITT  OF  POITIAC,  QUEBEC. 


Introductory. 

The  following  report  treats  of  that  portion  of  th^  district  of  Nipiss-  Position  of 

ing,  Ontario,  and  the  county  of  Pontiac,  Quebec,  lying  between  lati-  <3»8trict. 

todes  46"  13'  21"  and  47'  36'  47"  north,  and  extending  from  longitude 

78'  49'  54"  to  longitude  80'  22'  26"  west  of  Greenwich.    This  area  is 

comprised  in  the  two  maps  accompanying  the  report,  known  as  the 

Nipissing  and  Temiscaming  sheets,  or  Nos.  131  and  138  respectively, 

of  the  Ontario  series  of  geological  maps,  on  a  scale  of  four  miles  to  one 

iitch.    The  district  which  each  map  represents,  measures  seventy-two  Area  and 

miles  in  length  from  east  to  west,  and  forty-eight  miles  from  north  to  ^*™^kit3 

•oath,  thus  embracing  an  area  of  3456  square  miles,  or  a  combined 

area  of  6912  square  miles.     The  Nipissing  sheet  includes  nearly  the 

whole  of  Lake  Nipissing  and  considerable  portions  of  Lakes  Tema- 

gami,  Temiscaming  and    Keepawa,  the    boundary  between  the  two 

aheets  cutting  the  three  last-named  lakes  about  latitude  46'  55'.     The 

main  line  of  the  Canadian  Pacific  Railway  traverses  the  southern  part  Kailways. 

of  the  Nipissing    sheet,   the    eastern    limit    crossing    the    railway 

between  Calvin  and  Eau  Claire  stations,  while  the  western  boundary  is 

situated  a  short  distance  west  of  Warren  station.     The  town  of  North 

Bay  is  the  most  populous  and  important  place,  and  is  one  of  the 

divisional  points  on   the  Canadian  Pacific  Railway,  as  well  as  the  1<*"*J^*^ 

.  *     1      -kT       1  1 .   .  .  *     1       ^         1  m        ,    ^   .,    Pacific  Ry. 

present  terminus  of  the  Northern  division  of  the  Grand  Trunk  Rail-  q^^^j  Trunk 

way,  although  the  actual  intersection  of  the  two  lines  is  at  Nipissing  Kailway. 

Junction,  three  miles  south-east  of  North  Bay.     The  Grand  Trunk 
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NipiBsing  k  Railway  at  present  under  the  title  of  the  Nipissing  and  James  Bay 
ameB  ay  y.  j^^^g^y^  holds  a  charter  for  a  line  to  run  northward  from  North 
Bay  to  some  point  on  James  Bay,  and  already  has  the  road  surveyed 
and  located  as  far  as  the  eastern  extremity  of  Lake  Temagami.  A 
portion  of  the  border  of  the  map,  near  the  south-east  corner,  has  been 
broken  in  order  to  show  the  position  of  the  comparatively  old  and 
important  town  of  Mattawa,  at  the  confluence  of  the  Ottawa  and  the 
Mattawa  rivers,  as  well  as  the  junction  of  the  Temiscaming  and 
Keepawa  branches  of  the  Canadian  Pacific  Railway. 

The  Temiscaming  sheet  contains  the  northern  parts  of  lakes 
Temagami,  Temiscaming  and  Keepawa,  and  the  southern  portion  of 
Lac  des  Quinze.  The  Ottawa  River,  from  Mattawa  to  Lac  des  Quinze, 
flows  through  the  recfion  covered  by  the  two  maps,  the  deep-water 
channel  of  this  stream  forming  the  boundary  between  the  provinces  of 
Areas  in  Ontario  and  Quebec.     There  is  thus  an  area  of  about  1780  square  mUes 

Ontario^"  situated  within  the  province  of  Quebec,  forming  part  of  the  county  of 
Pontiac,  while  the  remainder,  5132  square  miles  is  included  in  the  dis- 
Area  covered  trict  of  Nipissing,  Ontario.  Of  the  area  situated  in  the  province  of 
survey?^  ^^  Quebec,  only  about  260  square  miles  has  been  surveyed  into  lots,  in- 
cluded in  the  townships  of  Neudlac,  Guigues,  Baby,  Duhamel,  Laver- 
loch^re,  Fabre  and  Gendreau,  bordering  on  Lake  Temiscaming;  while  in 
the  province  of  Ontario  an  area  of  about  1911  square  miles  has  been 
laid  off  into  townships  and  lots,  the  greater  portion  of  which  (1685 
square  miles)  is  contained  within  the  limits  of  the  Nipissing  sheet. 
The  greater  number  of  the  townships  on  the  Ontario  side  are  of  the 
more  recent  form  adopted  by  the  Crown  Lands  Department  of  that 
province,  and  measure  six  miles  square,  each  township  thus  embracing 
Townships,  &n  area  of  thirty-six  square  miles.  Every  township  is  divided  into  six 
edTn 'o^rio  concessions  by  east-and-west  lines,  run  astronomically,  which  are  desig- 
nated by  the  Roman  numerals,  the  order  of  numbering  being  from  south 
to  north,  while  the  concessions  themselves  are  subdivided  into  twelve 
lots  by  true  north-and-south  lines,  which  carry  the  ordinary  Arabic 
figures.  Each  lot  therefore  measures  one  mile  from  north  to  south 
and  half  a  mile  from  east  to  west,  thus  containing  a  superficies  of  320 
acres.  Only  every  alternate  lot-line  is  cut  out  through  the  bush,  the 
intervening  boundary  being  simply  marked  by  a  post  on  the  concession 
line,  these  being  known  as  **  blind  lines. "  A  road  allowance  occurs 
every  mile,  coinciding  with  the  township,  concession,  and  side  lines ; 
while  occasionally  the  "  blind  lines  "  are  utilized  for  this  purpose.  The 
lines  are  all  supposed  to  be  run  astronomically  east-and-west  or  north- 
and-south  as  the  case  may  be,  although  in  some  instances  no  allowance 
has  been  made  for  the  convergence  of  meridians,  thus  giving  rise 
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to  considerable  error  and  confusion.  Bordering  the  Mattawa  River 
and  Lake  Nipissing,  as  well  as  on  the  western  shore  of  Lake  Temisca- 
ming,  the  townships  are  of  a  somewhat  larger  size,  corresponding  in 
this  respect  with  those  of  southern  Ontario,  while  to  the  south  of  the 
Mattawa  River,  the  townships  belong  to  the  older  set,  both  in  regard 
to  size  and  the  direction  of  their  outlines  and  lines  of  subdivision. 

On  the  Quebec  side,  the  townships  seem  to  have  no  regular  or  stated  Townshipa, 
,    7.1      I     ,.  .11.1-        .       .    J  -J  ^o^    Bubdivi- 

sizOy  and  while  the  lines  are  astronomical,  their  direction  is  determmea  ded  in  Quebec 

by  the  general  trend  of  the  water-front.  As  a  consequence,  the  lines 
of  subdivision  in  the  townships  of  Guigues,  Duhamel,  etc.,  are  all  run 
north-and-south  or  east-and-west  respectively,  as  the  upper  portion  of 
Lake  Temiscaming  has,  in  general,  a'north-and-south  direction,  while 
the  township  boundaries  and  side-lines  of  Gendreau  and  other  town- 
ships situated  in  the  southern  part  of  Lake  Temiscaming,  have  a  direc- 
tion of  N.  60''  E.  or  at  right  angles  to  the  general  trend  of  the  lake 
in  this  vicinity,  which  is  thirty  degrees  east  of  south.  The  distance  be- 
tween concession-lines  is  slightly  over  a  mile,  but  the  lots  themselves 
are  much  narrower  than  those  on  the  Ontario  side,  each  being  designed 
to  contain  about  100  acres,  although  in  many  instances  this  area  is 
much  diminished  or  increased.  The  concessions  are  denoted  by  the 
Roman  numerals,  while  the  ordinary  figures  are  applied  to  the  lots. 
Occasionally,  both  in  Ontario  and  Quebec,  the  letters  of  the  alphabet 
have  been  used  to  designate  the  concessions. 

The  preliminary  part  of  the  work  in  this  district  was  done  in  1887-  Work  begun 
88,  while  acting  under  instructions  from  Dr.  R.  Bell,  as  his  assistant ;  in  1887. 
but  only  about  two  months  of  each  season  were  devoted  to  this  work, 
and  by  far  the  greater  portion  of  this  time  was  occupied  in  some  of  the 
many  detailed  surveys  necessary  in  a  region  concerning  which  but 
little  had  hitherto  been  known.  This  topographical  survey  was,  of 
course,  accompanied  by  as  many  observations  regarding  the  nature  and 
<listribution  of  the  various  rock  formations  encountered  as  was  possible 
in  a  survey  of  the  kind. 

The  more  pressing  nature  of  the  work  in  connection  with  thd  Sud-  Work  not 
bury  mining  district,  caused  my  removal  from  this  field  to  assist  Dr.  Bell 
in  U-acing  out  the  geological  and  topographical  details  necessary  for 
the  map  and  report  concerning  that  region,  which  has  already  appeared, 
80  that  work  was  not  resumed  on  the  Nipissing  and  Temiscaming 
sheets  till  1892.  The  bulk  of  the  work  on  these  two  maps  was  accom- 
plished between  1892  and  1894,  although  about  two  months  of  the 
aeaeon  ci  1895  was  required  to  complete  it.  It  was  found  necessary 
to  make  a  large  number  of  topographical  surveys,  especially  in  the 
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northern  part  of  the  district,  and  this  portion  of  the  work  occupied  by 
far  the  greater  portion  of  our  time  and  attention;  but  the  detailed  results 
thus  obtained  have  added  largely  to  our  geographical  knowledge  of  a 
region  of  which  the  physical  features  were  but  rudely  represented,  if 
at  all,  on  the  maps  hitherto  published. 

The  distances  were  measured  with  a  Rochon  micrometer  telescope, 
while  the  direction  was  determined  by  prismatic  compass.  The  dis- 
tances thus  obtained  from  point  to  point,  were  further  utilized  as  bases 
for  a  compass  triangulation,  by  which  the  position  of  many  of  the 
smaller  islands  and  some  of  the  more  conspicuous  points  on  the  main- 
land otherwise  inaccessible  were  defined  with  sufficient  accuracy. 
About  the  middle  of  July,  1887,  agreeably  with  instructions  received 
from  Dr.  Bell,  then  in  charge  of  the  work  in  the  district  of  Nipissing, 
I  proceeded  from  Lake  Temiscaming  by  way  of  the  Matabitchouan 
River  and  Rabbit  Lake  to  Temagami  Lake,  in  order  to  complete  a  de- 
tailed topographical  and  geological  survey  of  that  lake.  This  survey 
was  commenced  on  July  23rd.  The  work  was  considerably  retarded 
owing  to  the  frequent  presence  of  smoke  caused  by  the  unusually  large 
number  of  bush  fires,  and  many  days  this  smoke  was  so  dense  as  to 
render  all  attempts  at  surveying  quite  useless.  Another  cause  which 
militated  very  greatly  against  the  rapid  and  successful  prosecution  of 
the  work  during  this  and  succeeding  seasons,  was  the  difficulty  in  procur- 
ing and  retaining  the  services  of  suitable  canoemen.  In  spite  of  these 
drawbacks,  however,  the  survey  of  Temagami  Lake  was  finished  by 
September  15th,  when  a  similar  survey  was  undertaken  of  the  route 
by  way  of  White-bear  and  Rabbit  lakes  and  the  Matabitchouan  River 
to  Lake  Temiscaming.  During  the  summer  of  1888,  these  surveys  were 
continued,  but  scarcely  two  months  of  the  season  were  devoted  to 
field  operations  in  this  region.  During  this  time,  however,  consider- 
able progress  was  made  in  the  topographical  measurements  of  many  of 
the  principal  lakes,  among  the  more  important  of  which  may  be  men- 
tioned. Cross  Lake,  the  northern  part  of  Obabica  Lake,  route  from  the 
north  arm  of  Lake  Temagami,  by  way  of  Red-squirrel  and  Annima 
Nipissing  Lakes  to  Bay  Lake  on  the  Montreal  River,  as  well  as  of  many 
minor  sheets  of  water  to  the  north  and  north-east  of  Temagami  Lake. 

In  1892,  the  survey  and  examination  of  the  Nipissing  district  was 
resumed,  with  instructions  from  the  Director  to  make  whatever  surveys 
were  deemed  necessary  for  maps,  and  a  report  of  an  approximately 
final  character.  An  epitomized  statement  of  the  general  progress  of  the 
work  has  been  given  each  year,  in  which  mention  is  also  made  of  the 
various  topographical  surveys  accomplished  each  season,  in  the  four 
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Summary  Reports  of  1892  to  1895.*  During  1892  and  1893, 1  was  Assistants. 
ably  assisted  by  Mr.  J.  F.  E.  Johnston,  upon  whom  devolved  the 
greater  part  of  the  topographical  work  done  during  these  two  years. 
In  1888,  and  again  in  1893  and  1894, 1  was  accompanied  by  Mr.  A.  M. 
Campbell,  of  Perth.  During  the  season  of  1893  I  had  likewise  the 
advantage  of  the  assistance  of  Mr.  E.  M.  Burwash,  of  Victoria. 
University,  Toronto. 

For  cartographical  purposes,  the  various  base,  meridian  and  township  Sources  of 
lines  run  by  the  Crown  Lands  Departments  of  Ontario  and  Quebec  f^^!^^^)^ 
have  been  utilized,  and  serve  as  excellent  checks  and  corrections  to 
the  errors  necessarily  incident  to  a  micrometer  and  compass  survey. 
The  geographical  features  of  the  area  covered  by  the  surveyed  town- 
ships have,  in  the  main,  been  adopted,  supplemented,  however,  in  many 
cases  by  additions  and  corrections  of  our  own,  which  were  sometimes 
found  necessary.  This  inform  ition  was  chiefly  available  in  the  area  of  the 
Nipisdng  sheet,  where  over  half  the  area  has  been  divided  into  town- 
ships, and  these  in  turn  subdivided  into  concessions  and  lots.    Besides 
these  a  number  of  surveys  of  a  more  general  character  have  been 
made,   the  manuscripts   and   published   plans   of    which   have  been 
found   of  much  assistance  in  the  general   compilation,  as  well  as  in 
furnishing  details  in  many  cases  not  otherwise  obtainable.     Among  Surveys  bv 
the  more  important  of  these  plans,  the  following  may  be  mentioned  :  M?^m3^" 
Murray's  survey  of   Lake   Nipissing  and    the   Sturgeon  River,  and 
Logan's  survey  of  the  Mattawa  River,  published  in  the  folio  atlas  to 
accompany  the  Report  of  this  Survey  of  1 853-56.     Murray's  survey  of 
Lake  Nipissing,  however,  did  not  show  suflficient  detail  in  the  western 
portion  of  the  lake,  so  that  a  re-survey  was  carried  out  early  in  1892. 
Austen's  map  of  the  Temagami  River,  with  accompanying  traverses 
maJe  for  the  purpose  of  ascertaining  the  most  feasible  route  for  the 
location  of  a  transcontinental  railway  line.     Forrest's  survey  of  the  Forrest's 
Montreal  River  was  found  excellent  for  all  purposes  for  which  it  was  ^''^®^*' 
required.     Messrs.    0'D\iyer   and    O'Hanly's  survey  of  the  Ottawa  O'Dwyer^sand 
River  and  Lake  Temiscaming,  to  delineate  the  boundary  line  between  gurveysf  * 
Ontario  and  Quebec,  was  found  to  be  thoroughly  reliable,  while  the 

Canadian  Pacific  Railway  surveys    enabled   us  to  locate  the  exact  S*"^^ 
,.  Pacific  Ry 

position  of  the  railway  line.  surveys. 

Early  Explorationn  and  Previous  Surveys. 

The  history  of  the  exploration  of  the  region  in  the  vicinity  of  the  District  early 
Upper  Ottawa  and  Mattawa  rivers,  dates  back  almost  to  the  first  known. 

•Summary Report,  Geol.  Surv.  Can..  1892,  Part  A,  pp.  »4-86.   1893,  Part  A,  pp. 
3(V38.     1894.  Part  A,  pp.  55-57.    1896,  Part  A,  pp.  61-63. 
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settlement  of  Canada  by  the  French.  The  ahnost  invariable  presence 
of  detached  parties  of  the  war-like  and  much  dreaded  Iroquois  in  the 
region  immediately  adjacent  to  the  upper  St.  Lawrence,  usually  for- 
bade the  utilization  of  this  main  artery  as  a  route  towards  the  vrest, 
so  that  in  most  instances  the  more  peaceable,  though  more  circuitous, 
passage  by  way  of  the  Mattawa  and  the  upper  Ottawa  River  was  the 
only  practicable  channel  of  communication  between  the  scattered 
French  settlements  on  the  Lower  St.  Lawrence  and  the  populous 
villages  of  the  Hurons  and  other  friendly  Indian  tribes  inhabiting 
the  region  in  the  vicinity  of  Georgian  Bay  and  Lake  Simcoe. 
It  is  therefore  not  surprising  to  find  that  the  various  physical  features 
presented  in  the  regions  in  the  vicinity  of  these  streams  were  at  a  very 
early  date  among  the  best  known,  being  especially  familiar  to  the  mis- 
sionary and  fur-trader,  whose  avocations  forced  them  to  make  constantly 
recurring  visits  to  the  outposts  already  established  in  the  distant  west 
and  north-west.  The  most  prominent  of  these  geographical  features  were 
appropriately  designated,  and  most  of  the  names  then  bestowed  upon 
the  numerous  rapids,  portages,  etc.,  are  still  retained  in  common  use 
throughout  the  district. 

The  sheltered  nature  of  its  water-stretches,  its  comparative  freedom 
from  molestation,  as  well  as  its  directness  as  a  route  to  the  great  lakes 
and  beyond,  formed  powerful  inducements  in  favour  of  the  original 
selection  of  the  Ottawa  and  Nipissing  route,  at  a  time  when  the  birch- 
bark  canoe  was  the  chief  and  often  the  only  method  of  communication. 
The  advent  of  steamboat  navigation  on  the  St.  Lawrence  River  and 
the  great  lakes,  however,  as  well  as  the  building  of  the  St.  Lawrence 
canals,  have  during  the  present  century  caused  this  route  to  fall  into 
comparative  disuse.  The  recently  revived  proposal  to  make  use  of  these 
water-courses  for  purposes  of  modem  navigation  by  the  building  of 
canals  to  overcome  the  obstructing  rapids,  seems  likely  again  to  bring 
this  district  into  prominence. 

Soon  after  his  arrival  in  this  country,  Samuel  de  Champlain,  who  was 
by  nature  more  of  an  explorer  and  adventurer  than  a  builder  of  colonies^ 
determined  on  an  examination  of  the  head- waters  of  the  Ottawa  and 
beyond.  He  was  all  the  more  eager  to  undertake  this  investigation  as 
a  young  man,  Nicolas  du  Yignau,  had  just  returned,  in  1612,  after  a 
year's  absence  among  the  Ottawa  Indians,  with  a  most  wonderful  tale. 
He  claimed,  during  his  absence,  to  have  discovered  a  passage  by  way 
of  the  Upper  Ottawa  to  the  shores  of  a  northern  sea,  to  which  he  had 
penetrated,  and  there  beheld  the  wreck  of  an  English  ship.  The 
apparent  clearness  and  consistency  of  the  story  deceived  Champlain» 
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who  fancied  that  he  might  thus  find  the  much  coveted  road  to  China  and 

Japan.     Towards  the  end  of  May,  1613,  Champlain,  accompanied  by  ChampUin's 

this  Du  Vignau,  ascended  the  Ottawa  as  far  as  Lake  Coulonge,  where  ^ 

he  was  reluctantly  dissuaded  by  the  resident  natives  from  proceeding 

farther.     They  urged,  as  their  main  excuse  for  not  seeming  willing  to 

guide   him,  the  many  insuperable  difficulties  to   be   encountered  on 

the  route,  as  well  as  the  reputed  fierceness  and  witchcraft  of  the  Nipiss- 

ing  IndianS;  through  whose  country  it  was  necessary  to  pass.   Here  also 

he  learned  that  the  whole  story  of  Du  Yignau's  pretended  discoveries 

was  a  fabrication,  and  that  far  from  undertaking  any  such  important 

journey  as  reported,  he  had  resided  continuously  and  quietly  at  the 

village  during  the  entire  period  of  his  absence  from  civilization.     This 

information,  which  was  subsequently  corroborated  by  Du  Vignau's  own 

tardy  confession,  enraged  and  disheartened  Champlain,  who,  convinced 

of  the  fruitlessness  of  any  further  effort  at  the  time  in  this  direction, 

retnmed  to  Montreal,  and  subsequently  to  France. 

Early  in  1615,  however,  Champlain  returned  to  Canada,  bringing  Champlain'B 
with  him  four  Recollets,  one  of  whom  Father  Joseph  Le  Caron,  was  f^  1616***^"* 
destined  for  missionary  work  among  the  Huron  Indians.     Arriving  at  Arrival  at 
Montreal,  he  found  a  large  concourse  of  Indians  already  assembled,  who  Montreal. 
had  come  hither  from  their  homes  in  the  vicinity  of  Lake  Simcoe. 
These  savages,  always  more  eager  for  temporal  than  spiritual  help, 
again  pressed  Champlain  to  aid  them  against  their  hereditary  foe,  the 
formidable  Iroquois.     Deeming  it  expedient  at  the  time  to  comply  with 
this  oft-repeated  request,  Champlain  hurriedly  descended  to  Quebec  to 
make  the  necessary  preparations,  leaving  Le  Caron  and  some  of  his 
oompatriots  with  the  assembled  Indians  to  await  hia  return.     During 
Champlain's  absence,  however,  the  Indians  decided  to  go  back  forth- 
with to  their  own  home  without  him,  and  accompanied  by  Le  Caron 
and  his  associates  commenced  the  ascent  of  the  Ottawa  River.     When 
Champlain   returned   to  Montreal  and  found  the  place  deserted,  he  Diaoovery  of 
immediately  hurried  after  them,  pursuing  the  usual  course  up  the  ^ipSing  and 
Ottawa  and  Mattawa  rivers,  over  the  height-oMand  to  Lake  Nipiss-  Huron. 
ing  and  thence  down  the  French  River  to  Lake  Huron.     Champlain  . 
was  thus  the  first  European,  with  the  exception  of  the  humble  friar 
who  had  only  just  preceded  him  by  a  few  days,  to  gaze  on  the  waters 
of  Lake  Hnron,  which  he  christened  "  Mer  Douce." 

Champlain's  map  of  New  France,  which  was  made  in  1632,  included  Champlain's 
all  sketches  and  surveys  from  1603  to  1629.     Only  the  main  routes  of  ™^P' 
travel  are  represented,  while  the  whole  map  exhibits,  in  a  very  rough 
manner,  the  salient  physical  features  encountered  during  the  progress 
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of  these  journeys  and  explorations.  Lake  Nipissing  is  called  "  Lac  de 
Biserinis  "  while  a  rude  outline  of  the  Ottawa  River  above  its  confluence 
with  the  Mattawa  is  given,  that  must  have  been  drawn  from  infor- 
mation supplied  bj  the  Indians. 

Explorstion         The  exploration  of  this  district,  as  of  others  elsewhere   through- 

clofiolv  oou* 

nected  with     <^ut  Canada,  is  inseparably  bound  up  with  the  history  of  the  fur-trade, 

fur-trade.  ^^j^^  successful  prosecution  and  extension  of  which  required  the  constant 
addition  of  new  territory.  We  thus  find  that  m?my  of  the  first  ex- 
ploratory expeditions  were  often  undertaken  by  adventurers  at  their 
own  expense,  with  the  promise  of  various  marks  of  distinction  from 
those  in  authority  in  case  of  the  success  of  their  undertakings,  while 
fur-trading  licenses  were  granted  to  enable  these  men  to  indemnify 
themselves  for  their  pecuniary  outlay. 

Delisle's  map  The  limits  of  this  trafiic  were  quickly  extended  both  northward  and 
F*rt^^**^°^^  westward,  and  we  find  by  reference  to  Delisle's  map  (1703)  that  the 
Abitibis.  French  then  had  a  post  (Fort  des  Abitibis)  north  of  the  height  of -land 

on  the  river  Abitibi.     This  post,  according  to  the  memorial  of  Begon* 
was  the  most  advanced  station  of  the  French  toward  Hudson  Bay. 
From  this  same  memorial,  it  also  appears  certain  that  the  route  north- 
ward by  way  of  Lake  Temiscaming  and  the  Abitibi  River  (Monsony 
or  Monsipy)  was  one  of  the  best  known,  although  the  French  traders 
avoided  the  immediate  vicinity  of  Hudson  Bay  in  order  not  to  expose 
themselves  to  the  insults  of  the  Indians  who  were  friendly  to  and 
traded  with  the  English  posts  already  established  in  that  vicinity.     It 
Expeditions  to  does  not  seem  unreasonable  to  suppose,  therefore,  that  some  of  the  ex- 
Hudson  Bay    peditions  despatched  by  the  Governors  of  Canada  toward  the  close  of 
close  of  17th     the  1 7th  century,  to  take  possession  of  Hudson  Bay,  adopted  this  well 
c«n  «r>-  known  route  by  way  of  the  Upper  Ottawa  and  Abitibi  rivers.    All  the 

earlier  maps  indicate  many  of  the  streams  flowing  northward  from  the 
height-of-land  into  James  Bay  with  tolerable  accuracy,  thus  showing 
that  the  early  voyageurs  were  well  acquainted  with  this  portion  of  the 
country. 

Fort  Temisca       Fort  Temiscaming  must  have  been  one  of  the  first  posts  establbhed 

eetoluiTh^       ^^  ^^®  Northwest  Company,  if  not  acquired  after  its  abandonment  by 

the  French,  for  Mr.  Roderic  Mackenzie,  a  clerk  in  this  company  who 

wrote**  A  General  History  of  the  Fur  Trade,"  which  forms  the  opening 

chapter  of  Sir  Alexander  Mackenzie's  Travels  in  North  America  says : 

*Memoire  de  Begon,  Oct.  20  1725,  qui  explique  les  anoiennes  liiritefl  du  poete 
de  TemiscamindTue. 

fVoyages  frora  Montreal  tbrou(3^h  tbe  Continent  of  North  America  to  the  Frozen 
and  Pacific  Oceans  in  the  years  1789  and  1793.    London,  1801.    p.  xxxiv. 
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"  Lake  Temiscaming  where  there  has  always  been  a  ^^rading  post "  Mackenzie's 
while  one  of  the  buildings  which  had  been  used  as  a  store-house  and  ^*^®  ®* 
which  was    removed  only  a  few  years  ago,  bore  dates  on  the  large 
cedar  beam^  which  pointed  to  its  erection  some  time  near  the  close  of 
last  century. 

Fort  Temiscaming  afterwards   became    the    head-quarters   of   the  Headquarters 
Hudson's  Bay  Company  in  this  district,  containing  the  residence  of  the  h.*^B^  Co. 
Chief  Factor  and  all  the  necessary  adjuncts  in  the  shape  of  buildings, 
etc.,  which  usually  go  to  make  up  a  well  equipped  establishment,  form- 
ing one  of  the  most  important  centres  of  the*  fur  trade  and  containing 
besides  a  library  embracing  many  volumes  on  science,  travels  and  gen- 
eral literature.     In  1888,  however,  this  post,  so  long  established,  was  Removal 
abandoned,  and  a  small  store  was  erected  at  "  The  Point "  near  the  ^  ^"^^  * 
village  of  Baie  des  P^res,  which  was  found  more  convenient  for  purposes 
of  general  trading  ;  while  the  opening  up  of  the  Canadian  Pacific  Rail- 
way   had   previously   caused    the   removal  of    the   head-quarters   to 
Mattawa. 

Temagami  post,  now  situated  on  the  west  side  of  Bear  Island  on  Temagami 
Lake  Temagami,  was  moved  to  its  present  site  in  1875,  on  account  of  }„  ig^g*^*^ 
the   opening  of  an  opposition  fur-trading  establishment,  owned   by 
Alexander  Dukis,  who  soon  left  his  stronger  rival  in  undisputed  posses- 
sion of  the  place.     Before  its  removal  thence,  this  post  was  located 
on  the  shores  of  a  small  cove  on  the  south  side  of  Temagami  Inland, 
and  ruins  of  the  buildings  are  still  visible  at  this  place.     Fort  Wrath,  Fort  Wrath. 
of  which  the  tumbled-down  buildings  may  even  now  be  noticed  on  the 
east  shore  of  Lake  Temiscaming,  about  a  mile  above  Pich^  Point, 
was  built  to  overcome  the  rival  post  operated  by  Mr.  Pich^,  who  still 
resides  at  his  farm  on  the  point  which  bears  his  name.     This  place 
was  kept  open  for  a  few  years  only,  when  the  necessity  for  its  pres- 
ence ceased.     The  somewhat  important  post  near  the  mouth  of  the  sturgeon 
Sturgeon  River,  continued  actively  engaged  in  trade  with  the  Indians  1^*^^^  post. 
until  the  opening  of  the  railway,  when  it  gradually  fell  into  disuse  and 
was  finally  abandoned  altogether  about   the   year   1890.      Hunters  Hunters 
Lodge,    originally   a    trading    establishment,    situated    on    Hunters  ^^^fi^- 
Narrows  in  Keepawa  Lake,  was  abandoned  about  the  same  time.     At 
several  points  on  the  Ottawa  River  and  the  lower  portions  of  Lake 
Temiscaming,    temporary  posts   were  erected    from    time    to   time, 
but  these  were  of  no  permanent  importance,  and  when  the  reasons 
which  brought  them  into  existence  disappeared,  they  were  given  up 
and  forgotten.    Buildings  originally  erected  in  1887,  and  designed  for  Bay  Lake  post. 
storage  purposes  on  Bay  Lake,  an  expansion  of  the  Montreal  River,  have 
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Long  Point. 


Decrease  in 
fur-trade. 


since  been  raised  to  the  dignity  of  a  post  with  an  officer  in  charge. 
At  present,  in  the  area  of  the  accompanying  map-sheets,  there  are  only 
three  establishments,  Temagami,  Bay  Lake  and  Long  Point  (on 
<*  Quinze  Lake  "),  which  receive  any  great  quantity  of  furs,  although  a 
considerable  number  of  skins  come  in  casually  to  the  posts  at  Mattawa 
and  Baie  des  Peres  during  each  year.  Of  these  Temagami  is  the  most 
important,  but  the  gradual  opening  up  of  considerable  areas  in  this 
district  to  settlement,  and  the  diminution  in  point  of  number  both  of 
the  fur-bearing  animals  and  the  Indians  who  are  chiefly  engaged  in 
their  capture,  is  already .  having  a  marked  effect,  showing  a  gradual, 
or  in  some  cases  a  rapid  decrease  in  the  number  of  skins  annually 
brought  to  market. 

The  opening  chapters  of  Mackenzie's  narrative,  previously  mentioned, 
give  a  brief  description  of  the  route  generally  pursued  by  the  fur- 
trading  canoes  in  gaining  access  to  the  various  forts  and  trading  posts 
of  the  interior.  The  rapids  and  portages  of  the  Mattawa  are  enum- 
erated, the  names  in  most  cases  being  the  same  as  those  in  use  at  the 
present  time,  although  the  river  itself  is  here  called  Petite  Riviere. 
Nepisingui  (Nipissing)  Lake  is  also  mentioned,  and  a  short  account 
given  of  the  Riviere  des  Francois.*  The  first  geological  account  of  the 
Work^by  Dr.  region  in  question  was  that  of  Dr.  J.  J.  Bigsby,  who  had  come  to 
Canada  as  medical  officer  to  a  regiment.  About  the  year  1820,  he 
received  an  appointment  from  the  Colonial  Government  to  make  a 
general  report  on  the  geology  of  Upper  Canada,  the  absurdly  small 
sum  of  twenty-six  pounds,  as  he  informs  us,  being  granted  as  pecuni- 
ary aid  to  carry  out  this  extensive  undertaking.  Dr.  Bigsby  first 
made  an  examination  of  the  Ottawa,  Mattawa  and  French  rivers,  to- 
gether with  Lake  Nipissing,  having  been  granted  a  free  passage  to 
Sault  Ste.  Marie  in  one  of  the  Northwest  Company's  canoes.  He  gives 
a  good  account  of  the  Ottawa  River  itself  and  of  the  country  adjoin- 
ing this  stream,  and  mentions  that  the  Mattawa  River,  which  was 
the  western  branch  of  the  Ottawa,  often  called  the  Little  Ottawa,  was 
known  as  the  Tessouac  River  by  the  Indians.  The  occurrence  of 
crystalline  limestones  at  the  Talon  Chute  is  noticed,  among  other  inter- 
esting facts.  The  position  of  "La  Ronde,"  a  Northwest  Company's 
post,  is  noted  as  being  situated  at  the  mouth  of  the  Vase  River,  as 
well  as  its  subsequent  removal  to  one  of  the  islands  in  Lake  Nipissing.  | 

During   the  progress  of   the  magnetic   survey  of   British   North 
America,  executed  between   1842-1844  by  Sir  J.  H.  Lefroy,  various 

•See  pp.  xxxiv.  and  xrxv.     Mackenzie's  Voyages. 

t  Shoe  and  Canoe,  vol.  I.    London,  1860.  pp.  105  to  171. 
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observations  were  taken  in  this  region  to  ascertain  the  magnetic  varia- 
tion, while  latitudes  were  obtained  at  the  following  places  :  Hudson's 
Bay  Company's  post  Mattawa,  First  portage  on  Little  (Mattawa) 
River,  Lake  Temisique  (Lower  Trout  Ijake);  Lake  de  Talon  or  Lake 
Walrond;  Trout  I^ake,  formerly  called  Lake  de  Grande  Vase; 
Height-of-land  portage,  towards  Lake  Nipissing;  and  Cross  Point 
on  the  south  shore  of  Lake  Nipissing,  where  a  cross  had  been 
erected  to  commemorate  some  fatal  accident.^ 

For  many  years  the  region  in  the  vicinity  of  the  Upper  Ottawa  Upper  Ottawa 
River  was  comparatively  unknown,  except  to  the  occasional  traveller  comparatively 
and  missionary,  and  to  those  engaged  in  the  fur-trade,  whose  business  unknown. 
necessitated  constant  journeying  to  and  fro  along  the  main  canoe- 
routes.     In  time,  however,  the  almost  inexhaustible  supply  of  valuable 
timber  known  to  exist  in  this  district,  attracted  the  attention  of  the 
enterprising  lumberman,  whose  operations  were  so  quickly  extended  Lumbering 
north-westward  that,  by  the  year  1 845,  we  find  that  lumber  camps  were  "®^*""' 
in  full  operation  in  the  vicinity  of  the  Opimika  Narrows  (the  "Galore") 
while   some   two  or  three   years    previously,   red   pine    timber   had 
been  cut  on  Lake  Temiscaming  several  miles  above  the  Narrows  at  the 
Hudson's  Bay  Company's  post.     These  lumbering  outposts,  nowever, 
were    for   the  purpose    of    cutting    red   pine    alone,    the    value    of 
which  at  this  time  caused  it  to  bo  sought  for  at  greater  distances  than  the 
white  pine ;  for  previous  to  this  no  white  pine  had  been  cut  higher 
than  Bennett  Brook  on  the  Ottawa  River. 

The  first  really  accurate  delineation  of  the  topographical  features  Work  by  Sir 
within  the  area  comprised  by  the  two  accompanying  map-sheets,  was     "**   •^^^'fi^"- 
made  by  Sir  William  £.  Logan,  the  founder  and  first  Director  of  the 
Geological  Survey  of  Canada,  in  the  year  1845.f 

A  geological  section  across  the  western  part  of  Canada,  from  Lake  Reasons  for 
Huron  to  Lake  Erie,  having  previously  been  made  by  Mr.  Alexander  Ottawa  River. 
Murray,  in  1843,  in  addition  to  an  examination  into  the  stratigraphical 
relation  of  the  rocks  comprising  the  extreme  eastern  portion  of  Can- 
ada, by  Sir  William  Logan  himself,  it  was  considered  expedient  that 
a  third  section  should  be  undertaken  across  and  embracing  some  part  of 
the  northern  district.  The  Ottawa  River  was  chosen,  for  various 
reasons,  the  chief  of  which  was  perhaps  its  accessibility  and  the  greater 
immediate  utility  to  the  country  at  large  which  such  a  survey  promised. 
Starting  from  Montreal,  he  made  an  examination  of  the  various  rock 
formations  exposed  on  the  shores  of  the  Ottawa,  taking  occasional  short 

•  See  Lefroy*8  Magnetic  Survey  of  the  Dominion  of  Canada.    London,  1883. 
t  Report  of  Progreas,  Geol.  Surv.  Can.,  1845-46. 
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excursions  inland  wherever  deemed  necessary.  This  geological  inves- 
tigation was  continued  as  far  as  the  mouth  of  Bennett  Brook,  about 
five  miles  above  the  **des  Joachim ''  Rapids.  As  this  was  the  highest 
point  yet  reached  in  the  topographical  delineation  of  the  course  of  the 
Ottawa,  it  was  decided  to  make  this  the  starting  point  of  the  contem- 
plated survey  of  the  upper  portion  of  this  stream.  The  distances  were 
determined  by  the  Rochon  micrometer  telescope,  while  the  bearings 
and  angles  of  intersection  were  obtained  by  means  of  a  theodolite. 
The  dififerences  in  level  of  the  river  at  all  the  rapids  were  ascertained 
by  careful  levelling  with  a  proper  instrument  and  staff,  the  fall  in  the 
intervening  stretches  being  estimated  from  a  knowledge  of  the  strength 
of  the  current.  This  survey  was  continued  up  the  Ottawa  as  far  as 
the  first  chute  on  the  Riviere  des  Quinze,  a  short  distance  above  the 
head  of  Lake  Temiscaming.  During  the  same  season,  and  as  a 
necessary  adjunct,  a  similar  survey  was  undertaken  of  the  Mattawa 
River,  from  its  junction  with  the  Ottawa  to  its  head- waters  in  Trout 
Lake,  including  also  the  portage-route  by  way  of  the  Riviere  de  la 
Vase  to  Lake  Nipissing,  as  well  as  a  small  portion  of  the  shore-line  of 
this  lake  in  the  vicinity  of  the  mouth  of  this  inlet.  Observations  for 
latitude  were  obtained  at  the  starting  point,  the  mouth  of  the  Mat- 
tawa, the  mouth  of  the  Vase  on  Lake  Nipissing,  as  well  as 
at  the  mouth  of  the  Keepawa  on  Lake  Temiscaming.  In  fact, 
every  precaution  was  taken  to  make  this  survey  as  accurate  as  was 
possible  with  the  instruments  and  time  at  his  disposal.  The  various 
topographical  details,  delineated  in  a  map  subsequently  compiled  by 
Sir  William  Logan  himself  on  a  scale  of  one  mile  to  an  inch, 
bearing  valuable  notes  regarding  the  various  rock  formations 
encountered,  is  at  present  on  file  at  this  office,  and  although  not  issued 
as  a  separate  publication,  the  information  has  been  made  use  of  in 
every  subsequent  map  covering  the  district. 

A  portion  of  the  Ottawa  River  in  the  neighbourhood  of  the  Mattawa, 
as  well  as  the  whole  of  this  latter  stream,  were,  however,  incorporated 
in  the  atlas  to  accompany  the  report  by  Mr.  Alexander  Murray 
(1853-56).  During  the  summer  and  autumn  of  1854,  Mr.  Alexander 
Murray,  of  this  Survey,  was  engaged  in  making  exploratory  surveys  to 
the  east  of  Lake  Huron  and  Georgian  Bay.  These  included  a  survey 
of  the  southern  shore  of  Lake  Nipissing,  from  the  point  where  the 
French  River  measurement  ceased  in  1847,  to  the  mouth  of  the  Vase, 
where  connection  was  made  with  Sir  William  Logan's  survey  of  1845, 
and  thence  of  the  north  shore  of  this  sheet  of  water  to  its  "  north- 
west angle."*     In  1855,  Mr.  Murray  continued  this  survey,  commenc- 

•Report  of  ProKrees,  Geol.  Surv.  Can.,  1853-56,  p.  101  et  seq. 


Digitized  by 


Google 


••i"^]      XABLT  EXPLORATIONS  AND  PREVIOUS  SURVEYS.        17  I 

ing  at  the  outlet  of  Lake  Nipissing  into  the  French  River,  along  the 
wwtem  coast  making  connection  with  the  work  of  the  previous  year.^ 
In  1856  this  survey  was  again  extended,  this  time  a  start  being 
made  from  the  Hudson's  Bay  Company's  Post  on  Sturgeon  River 
near  Lake  Nipissing. 

Ascending  the  Sturgeon  River  for  about  fifty-two  miles  to  the  mouth 
of  the  Maskinongd,  the  measurements  were  carried  up  this  important 
branch  through  Murray,  Washkigamog,  Maskinong^wagaming  and 
Mattagamashing  lakes  to  Wahnapitae  Lake,  and  down  the  Wahna- 
pitae  River  to  Lake  Huron.f 

Li  1855,  Duncan  Sinclair  made  a  survey  of  Keepawa  Lake,  with  a  Surveys  of 
view  of  defining  and  locating  certain  timber  limits.     This  survey.  Lake, 
although  excellent  for  the  purpose  for  which  it  was  undertaken,  never- 
theless lacked  certain  details  essential  for  a  correct  elucidation  of  the 
geologicid  features,  thus  necessitating  a  re-survey  which  was  accom- 
plished by  Mr.  J.  F.  E.  Johnston,  of  this  Department. 

Acting  under  instructions  from  the  Commissioner  of  Public  Works,  Canal  surveys. 
Mr.  Walter  Shanly,  C.E.;|;  in  1856-57  made  a  detailed  examination  of 
the  route  contemplated  for  a  canal  to  connect  the  waters  of  the  St. 
Lawrence  with  those  of  the  Great  Lakes   by  way  of  the  Ottawa, 
Mattawa  and  French  rivers,  and  Lake  Nipissing. 

Li  1858-59,  another  examination  of  the  same  route  was  made  by 
Mr.  T.  C.  Clarke,  C.E.,§  also  in  accordance  with  instructions  received 
from  the  Commissioners  of  Public  Works. 

In  1867,   Mr.   A.    G.    Forrest,   acting    under    instructions    from  Forrest's 
the  Crown  Lands  Department  of  Ontario,  made  a  survey  with  transit  jS'^^J^ 
and  chain  of  the  Montreal  River,  starting  from  its  intersection  with  a  Kiver. 
due  west  astronomical  line,  supposed  to  be  run  on  the  parallel  of  latitude 
of  47*56',  between  Michipicoten  Harbour  on  Lake  Superior  and  the 
head-waters  of  the  Montreal  River.     This  astronomical  line  was  started  Astronomical 
about  the  same  time  from  its  eastern  and  western  extremities.     Mr.  ^"^®* 
Ooncan  Sinclair  who  was  entrusted  with  the  eastern'  portion  of  the 
line  succeeded  in  running  a  distance  of  105  miles  from  the  Montreal 
River,  while   Messrs.   A.   P.   Slater  and   R.    Gilmour,   ran  eighty- 

*Report  of  Progress,  Geol.  Surv.  Can.,  1853-56  pp.  128  and  186  et  seq. 

tBeport  of  Progress,  Geol.  Surv.  Can.,  1853-56,  pp.  145  et  8ef|. 

^Report  of  Walter  Shanly,  Esq.,  On  the  Ottawa  Survey,— Toronto.  March 
22nd,  1858.  Also  Report  on  the  Ottawa  and  French  River  Navigation  Project,— 
pablished  by  order  of  the  Montreal  Board  of  Trade,  1863. 

§  Return  of  Recent  Survey  and  Report  of  the  Engineer  on  the  Ottawa  Ship 
Cinal  Qoebec,  1860  by  ThoiL  C.  Clarke,  C.E. 
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Forreet's         four  miles  eastward  from  Michipicoten  Harbour.     Mr.  Forrest,  from 
^^^  the  intersection  with  Sinclair's  line  made  an  instrumental  traverse  of  the 

Montreal  River  to  its  mouth  on  Lake  Temiscaming,  a  distance  of  one 
hundred  and  one  and  a  quarter  miles,  at  the  same  time  taking  notes  on 
the  timber  and  other  natural  resources  of  the  country  extending  for 
three  miles  on  either  side  of  the  stream.  These  surveys,  commenced  in 
1 866,  were  completed  in  1 86 7.  Their  primary  object  seems  to  have  been 
to  determine  the  feasibility  of  the  construction  of  either  a  wagon  road 
or  railway  to  the  Red  River  country  through  the  district  in  question.* 

Trsvereeby  About  the  same  time  (June  Idth  to  August  16th,  1867),  Mr.  find- 

Rii88^T  ^7   Russell,  made  a  micrometer   traverse  of   Lac  des   Quinze  and 

the  Upper  Ottawa,  connecting  with  H.  C.  Symmes'  survey  of 
Grand  Lake.  Mr.  Russell  during  the  same  season  made  a  similar 
survey  of  the  route  to  Lake  Abitibi,  as  well  as  a  traverse  of  this  large 
sheet  of  lake,  then  for  the  first  time  correctly  measured.! 

Survevs  under  In  1871,  Mr.  Alexander  McKenzie,  acting  under  instructions  from 
Mr.  James  H.  Rowan,  who  had  charge  of  the  Canadian  Pacific  Rail- 
way survejrs  from  the  Mattawa  to  the  Red  River,  made  a  track-survey 
northward  by  the  Ottawa  and  Abitibi  rivers  to  James  Bay,  returning 
by  way  of  the  Moose  and  Michipicoten  rivers  to  Lake  Superior.  { 

In  1871-72,  Messrs.  Lloyd,  O'Hanly  and  Austen,  also  under  Mr. 
Rowan's  instructions,  made  exploratory  surveys  from  Mattawa  by  way 
of  the  Ottawa  and  Montreal  rivers  to  a  point  about  half-way  between 
this  latter  stream  and  one  of  the  branches  of  Moose  River. § 

Work  by  W.  In  1872,  Mr.  Walter  McOuat  of  this  Survey  was  engaged 
in  a  geological  examination  of  that  portion  of  the  country  to  the  north 
and  east  of  Lake  Temiscaming.  The  work  performed  by  Mr.  McOuat  in 
the  Temiscaming  region  embraced  a  most  painstaking  geological  exam- 
ination of  Riviere  des  Quinze,  Lac  des  Quinze  and  the  route  thence 
northward  to  Lake  Abitibi,  including  a  micrometer  survey  of  the  shores 
Survey  of  ^^^  islands  of  that  lake.  He  also  made  a  micrometer  traverse  of 
BlancheRiver.  ^jj^  Blanche  River  as  far  as  Round  Lake,  accompanied  by  an  examina- 


*See  Remarks,  on  Upper  Canada  survejrs,  1867  pp.  56-62. 

fSee  Report  Commissioner  of  Crown  Lands,  Quebec,  1868,  p.  XVIX  also  descrip- 
tions of  the  Surveyed  Townships  and  Territories  of  the  province  of  Quebec,  1889,  pp. 
416-424. 

JSee  Progress  Report  on  Surveys  Canadian  Pacific  Railway,  1872  p.  74. 

Also  Report  on  Surveys  Canadian  Pacific  Railway,  1877,  pp.  5-47  and  48. 

§See  Progress  Report  on  Canadian  Pacific  Exploratory  Surveys,  1872.  These 
survejTS  comprised  Divisions  B,  C  and  D,  respectively,  mentioned  in  these  reports. 
The  surveys  were  begun  on  June  10th,  1871,  and  the  last  of  them  was  completed  by 
July,  1872.  See  also  Report  on  Surveys,  Canadian  Pacific  Railway,  1877,  pp.  5  and  47. 
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tion  of  the  rocks  in  the  immediate  vicinity  of  this  stream.^  The  plans 
to  accompany  his  report  have  never  heen  published,  but  the  information 
4X>ntained  has  been  utilized  in  subsequent  general  geological  maps 
embracing  this  area. 

In  1872-74,  Messrs.  O'Hanly  and  O'Dwyer,  joint  commissioners  for  ^?^^S?^ 
Ontario  and  Quebec,  made  an  instrumental  traverse  of  the  Ottawa  survey. 
from  Mattawa  to  the  head  of  Lake  Temiscaming,  and  surveyed  a  line 
running  northward  from  a  point  on  the  **  Chenail  du  Diable,''  near 
the  mouth  of  the  Riviere  des  Quinze  as  far  as  the  height>of-land.t 

During  the  year  1876,  in  connection  with  the  location  of  the  Canadian  C.  P.  R. 

surveys. 
Pacific   Railway,    Mr.  Marcus  Smith,  then  acting  engineer-in-ohief, 

made  an  examination  of  the  eastern  portion  of  Lake  Nipissing,  as  well 
as  of  the  "  Beuve  "  (Veuve)  River  as  far  as  the  forks,  about  twenty- 
five  miles  from  the  mouth,  t 

In  1879,  Mr.  W.  A.  Austen,  for  the  Canadian  Pacific  Railway,  ran 
a  trial  location  survey  from  a  point  situated  a  short  distance  (404  feet) 
east  of  the  deep-water  landing  at  South-east  Bay  (or  East  Bay)  of 
Lake  Nipissing,  in  a  north-easterly  direction  for  sixty-three  miles  up 
the  valley  of  the  Sturgeon  River.§  As  a  part  of  the  same  survey, 
Mr.  Austen  made  a  micrometer  survey  of  the  Temagami  River,  the 
southern  portions  of  Cross  and  Temagami  lakes  as  well  as  the  route 
from  thence  to  Maskinong^wagaming  Lake,  by  way  of  Obabica  and 
Wawiagama  lakes. 

During  the  summer  of  1884,  commencing  in  June,  Mr.  T.  Guerin,  Guerin's 
engineer  of  the  Public  Works  Department,  Ottawa,  undertook  an 
examination  of  the  Ottawa  River  and  Lake  Temiscaming  with  a  view 
to  ascertaining  the  feasibility,  at  a  reasonable  cost,  of  the  various 
schemes  urged  on  the  Government  from  time  to  time,  looking  to  an 
increased  facility  in  the  navigation  of  these  water8.|| 

In  the  summer  of  1884,  Dr.  Selwyn,  during   the  progress  of  an  Work  by 
examination  of  the  numerous  rock-cuts  exposed  along  the  line  of  the 

*Report  of  Progress,  Geo!.  Surv.  Can.,  1872-1873  pp.  112  et  seq. 

fThe  manuscript  plan  of  a  scale  or  40  chains  to  one  inch  bears  the  date,  Dec 
27th,  1875,  while  the  joint  report  filed  with  the  Crown  Lands  Department,  is  dated 
Ottawa,  Dec.  7th,  1874. 

t  Report  Canadian  Pacific  Railway,  1877,  pp.  359-360. 

§  Appendix  18,  ''Report  Canadian  Pacific  Railway,  1880,  pp.  290-296."    A  plan 
on  4000  feet  to  an  inch,  detailing  these  explorations,   as  also  two  profiles  of  the 
Sturgeon  River  are  on  file  at  the  Department  of  Railways  and  Canals,  Ottawa,  and 
have  been  of  much  assistance  in  the  compilation  of  the  accompanying  maps. 
Ann.  Rep.  Minister  of  Public  Works,  1884-85,  pp.  103-124. 
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Canadian  Pacific  Railway,  paid  a  visit  to  the  Manitou  Islands  in  Lake 
FossilB.  Nipissing,  and  the  list  of  the  fossils  then  collected  from  the  Gambro- 

Silurian  outliers  comprising  seventeen  species,  together  with  a  few- 
notes  regarding  their  occurrence  was  published  by  Dr.  H.  M.  Ami*. 

The  Rev.  J.  M.  Oood willie,  who  was  stationed  at  North  Bay  for  some 
years,  has  made  an  extensive  collection  of  the  fossil  remains  from  these 
islands,  and  these  have  now  been  examined  and  their  identification 
has  greatly  added  to  the  list  appended  to  this  report. 

Mr.  Ulrich  determined  a  small  collection  of  fossils  for  Professor  N. 
H.  Winchell,  which  were  collected  by  Mr.  T.  D.  Ledyard,  of  Toronto,  t 
In  1889,  Prof.  N.  H.  Winchell  paid  a  visit  to  North  Bay,  and  gives  a 
record  of  his  observations  made  in  that  vicinity.  I 

Examination  In  1889  Mr.  G.  K.  Gilbert  made  an  examination  of  the  vicinity  of 
^  Gilbert.  North  Bay  and  the  country  eastwards  towards  Mattawa,  with  a  view 
to  obtaining  any  evidence  regarding  the  former  existence  of  an  out- 
let for  the  Great  Lakes,  immediately  following  the  retirement  of  the 
ice-sheet.  The  possibility  and  even  the  probability  of  the  existence  of 
such  an  outlet  had  been  looked  upon  for  some  time  with  favour  by 
some  geologists,  although  facts  in  support  of  these  views  were  not 
forthcoming  previous  to  the  communication  made  by  Mr.  G.  K.  Gilbert 
to  the  meeting  of  the  American  Association  for  the  Advancement  of 
Science,  held  in  Toronto  in  August,  1889.  The  general  substance  of 
the  remarks  then  made  were  published  under  the  title  of  "  The  History 
of  the  Niagara  River. "§ 

Prof.  Wright's  In  September,  1892,  Prof.  G.  F.  Wright  visited  the  neighbourhood 
observationa.  q£  ^q^^  3ay  and  Mattawa,  making  certain  observations  seemingly 
confirmatory  of  the  former  existence  in  the  Mattawa  valley  of  this 
outlet,  and  embodying  the  results  of  his  observations  in  a  paper 
entitled,  "The  Supposed  Post-glacial  Outlet  of  the  Great  Lakes  through 
Lake  Nipissing  and  the  Mattawa  River.'^  || 

F.  B.  Taylor's      In  the  autumn  of  1893,  Mr.  F.  B.  Taylor  made  some  observations 

obeervations.    ^  regard  tg  the  occurrence  of  beaches  in  the  vicinity  of  North  Bay^ 

and  their  relations  to  this  supposed  old  outlet  of  the  Great  Lakes. 

*  Can.  Rec  Science,  April,  1892,  pp.  108  et  seq. 

t  American  Geologrist,  vol.  XVIII.,  No.  8,  September,  1896,  p.  178. 

$Ei|?hteenth  Annual  Report,  Geol.  and  Nat  Hist  Survey,  Minnesota,  1889, 
p.  601. 

§  Sixth  Annual  Report  of  the  Commissioners  of  the  State  Reservation  at 
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pp.  423-426. 
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The  results  then  obtained  were  oommunicated  to  the  Geological  Society 
of  America,  and  published  in  the  bulletin  of  that  society.*  In  1895, 
another  visit  was  paid  to  the  Nipissing  District  with  the  similar  object 
of  gaining  additional  information  in  regard  to  the  recent  changes  of 
level,  t 

In  1896,  a  third  visit  was  paid  to  the  region  in  the  neighbourhood 
of  the  Mattawa  and  Ottawa  rivers,  and  the  results  then  obtained 
were  oommunicated  to  the  Geological  Society  of  America. 

In  1890,  William  Ogilvie,  acting  under  instructions  from  the  Depart-  Latitude  and 
ment  of  the  Interior,  Ottawa,  fixed  the  latitude  and  longitude  of  Mattawtk^ 
Mattswa,  the  latter  by  telegraph  from  Ottawa. 

In  1892,  Messrs.  H.  K.  Wicksteed  and  Patterson,  under  the  direc-  SurvejjBof 
aoa  cf  Mr.  J.  C.  Bailey,  C.E.,  of  Toronto,  made  the  location  Ji^^^^y^. 
survey  of  the  Nipissing  and  James  Bay  Railway  from  Morth  Bay 
to  the  North-east  Arm  of  Lake  Temagami.  Mr.  Patterson  had 
charge  of  the  location  of  the  southern  portion  of  the  line  from 
North  Bay  to  Marten  Lake,  and  Mr.  Wicksteed  of  the  northern 
pare. 

The  buUding  of  the  Temiscaming  branch  of  the  Canadian  Pacific  Survesrs  by  M. 
Railway  and  the  surveys  and  levels  made  in  connection  therewith, 
have  been  used  in  the  present  map  and  report,  the  information  being 
kindly  supplied  by  Mr.  M.  H.  McLeod,  the  engineer-in-charge. 

General  Physical  Features. 

The  general  character  of  the  country  may  perhaps  be  best  described  General 
as  that  of  an  uneven  or  undulating  rooky  plateau,  with  a  gentle  slope  ch»'*c'»r  of 
towards  the  east  and  south-east.  Although  in  detail  the  surface  of 
this  plateau  is  far  from  uniform,  consisting  of  a  succession  of  more  or 
less  parallel  rocky  ridges,  with  intervening  valleys  occupied  by  swamps 
or  lakes,  still  the  district  as  a  whole  has  a  general  elevation 
varying  from  900  to  1200  feet  above  the  sea.  There  are  no  very 
prominent  hills,  the  highest  seldom  attaining  a  greater  altitude  than 
300  feet  above  the  surrounding  region,  while  throughout  most  of  the 
district,  hills  of  50  to  100  feet  in  height  are.  rather  conspicuous  topo- 
graphical features.  The  highest  land  in  the  whole  area  is  situated 
near  the  north-west  corner  of  the  Temiscaming  sheet,  immediately  to 

*  BaQ.  Geol.  Soc.   Am.,   vol.   V.,   pp.  S20-626  with  two  map«,   also  American 
Geologist,  Tol.  XIV.,  Nov.,  1894,  pp.  282-285. 
t  /Wrf,  voL  XVm,  August,  1896,  pp.  108-120. 
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the  west  of  Lady  Evelyn  (Mus-ka-na-ning)  Lake,  where  a  range  of  hilLs 
of  which  Maple  Mountain  is  the  highest  peak,  rises  to  the  height  of  a 
little  over  2000  feet  above  the  sea,  according  to  Dr.  Bell 

Influence  of  The  influence    exerted  by  the  underlying  rock  on  the  general  con- 

underlying  ^     ,  -  .  ,  -  1  !./»     1       1  .1 

rock  on  surface  tour  of  the  surface,  is  perhaps  nowhere  better  exemplified  than  m  the 
contour.  region  embraced  in  this  report.     In  the  southern  and  south-eastern 

portions,  where  the  prevailing  rocks  are  the  various  gneisses  and 
granites  included  as  Laurentian,  there  are  no  hills  of  any  great  height, 
the  general  surface  presenting,  as  usual,  a  rather  monotonous  succes- 
sion of  low  rounded  hills,  with  correspondingly  shallow  rocky  valleys. 
In  the  northern  and  western  portions,  however,  those  areas  in  which 
the  quartzites  are  present,  as  well  as  those  in  which  the  plutonic 
rocks,  chiefly  granite  and  diabase,  are  prevalent,  rise  into  rather 
important  elevations ;  while  in  those  regions  which  are  underlain  by 
the  slaty  member  of  the  Huronian,  are  on  the  other  hand  low  and  flat. 
A  remarkable  resemblance  exists  between  the  contour  of  the  surface, 
occasioned  by  the  presence  of  the  diabasic  rocks,  and  that  produced 
by  the  heavy-bedded  and  massive  quartzite,  that  forms  the  highest 
member  of  the  Huronian  exposed  in  this  district,  both  rising  into 
comparatively  high  rounded  or  broken  ridges,  and  rendering  the 
stretches  of  country  where  such  rocks  prevail,  exceedingly  rough  and 
hilly.  This  is  especially  the  case  with  the  region  to  the  north  and 
north-west  of  Wakemika  and  Lady  Evelyn  lakes,  and  also  between 
Friday  and  Whitebear  lakes  and  the  Montreal  River ;  although  the 
whole  of  the  area  coloured  on  the  map  as  underlain  by  those  rocks 
partakes  essentially  of  this  rugged  character.  This  rough  and  broken 
contour  is  in  marked  contrast  to  the  flat  surface  characteristic  of  the 
region  in  which  the  slates  obtain. 

The  contrast  is  probably  nowhere  better  shown  than  in  the  north- 
eastern part  of  Lady  Evelyn  Lake,  where  the  quartzite  which  crosses 
the  lake  at  the  Obisaga  Narrows  forms  high  and  perpendicular  cliflQ» 
for  a  short  distance,  while  to  the  east,  as  far  as  the  Waswaning  Nar- 
rows, the  shore  on  both  sides  is  low  and  swampy,  with  only  a 
very  occasional  exposure  of  the  flat-lying  slaty  rocks.  At  the  elbow 
to  the  east  of  the  Waswaning  Narrows,  a  high  ridge  of  diabase  crosses 
the  lake,  forming  rugged  hills  which  constitute  the  western  side  of  that 
portion  of  the  lake  known  as  the  Mattawapika.  Thus  within  a  few 
miles,  on  the  same  lake,  are  exhibited  examples  of  all  three  types  of 
surface  produced  by  the  underlying  quartzite,  slate  and  diabase. 

Character  of        ^^^  large  area  coloured,  as  granite,  to  the  north-east  of  Lake  Tema- 
granite  areas,  gami,  may  perhaps  be  best  described   as  a  region  of  flooded  roehes 
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mouionnSes^  for  the  hills  are  all  low  and  rounded,  while  the  intervening 
hollows  are  occupied  by  exceedingly  intricate  and  shallow,  swampy 
lakes  or  marshes.  The  valleys  of  the  smaller  rivers  are  usually  narrow, 
and  many  of  the  streams  are  nothing  but  a  succession  of  small  lakes 
united  by  rapid  rocky  or  bouldery  discharging  chcmnels. 

Probably  one  of  the  most  interesting  of  the  physical  features  pre-  Vaiiej  of 
aented  by  the  district  is  the  valley  occupied  by  Lake  Temiscaming  and  ^^l3c^^^' 
the  Ottawa  River.     The  greater  portion  of  this  valley  is  a  very  steep,  Temiscaming. 
rocky  gorge,  fringed  on  either  side  by  lofty  hills  or  perpendicular  cliffs 
which  rise  abruptly  to  a  height  of  from  400  to  600  feeet  above  the 
surface  of  the  water,  while  the  average  of  a  large  number  of  soundings 
mdicate  that  the  lake  has  a  mean  depth  of  over  400  feet.     The  depres- 
sion, therefore,  occupied  by  these  waters  would  be  about  1000  feet 
below  the  level  of  the  surrounding  country,  and  as  the  bottom  of  the 
lake,  wherever  examined,  consisted  in  the  deeper  portions  of  a  very  fine 
gray  unctuous  clay  or  silt,  this  depth  may  have  been  much  greater 
before  the  accumulation   of   this  material.     From    Mattawa  to  the 
mouth  of  the  Montreal  River,  these  abrupt  and  rocky  shore-lines  pre- 
vail, but  above  the  mouth  of  this  stream  the  lake  undergoes  considerable 
expansion  and  the  shores  exhibit  a  more  gradual  slope  towards  the  sur- 
face of  the  water.     The  traveller  ascending  the  Ottawa  River  is  thus 
usually  impressed  with  the  mountainous  character  of  the  district,  but  Adjoining 
an  ascent  of  the  hills  on  either  side  at  once  shows  that  the  adjoining  ^^'^^- 
country  is  comparatively  level,  and  that  what  appeared  as  ranges  of 
hills  are  in  reality  the  inclosing  walls  of  this  great  valley. 

The  Mattawa   and    Montreal    rivers    and   in  a  lesser  degree  the  p^j^g^  valleys. 
Sturgeon  and  Temagami  rivers  occupy   rather  deep  and  important 
depressions  in  this  rocky  plateau. 

The  district  is  traversed  with  rivers  which  are  as  important  cmd  well  x^i^es. 
known  as  the  lakes  which  they  serve  alternately  as  inlet  and  outlet. 
The  Ottawa  is  of  course  the  largest,  but  only  a  portion  of  this,  from 
Mattawa  to  Lac  des  Quinze  is  included  within  the  area  of  the  accom- 
panying map-sheete.  The  Sturgeon  likewise  finds  its  source  beyond 
the  confines  of  this  region,  as  also  does  the  Montreal  River,  although 
by  far  the  greatest  portion  of  both  streams  is  represented  on  the  present 
maps.  The  Sturgeon  is  the  larger  of  these  two  rivers,  draining  about 
3000  square  miles,  while  the  Montreal  drains  an  area  of  about  2500 
square  miles.  The  Matabitchouan,  Mattawa,  Keepawa,  Temagami, 
Otter-tail  and  Otter  rivers  are  also  worthy  of  mention,  although  much 
smaller  than  the  rivers  first  named.  The  Blcmche  River  is  a  stream 
of  considerable  sixe,  but  only  a  small  part  of  the  lower  portion  is 
included  in  the  Temiscaming  sheet. 
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In  oommon  with  other  regions  characterized  by  the  presence  of 
Arch»an  rocks,  this  district  is  remarkable  for  the  number  of 
lakes  both  large  and  small  which  are  scattered  over  its  surface. 
These  lakes  are  in  themselves  noteworthy,  not  only  for  their  many 
intricacies,  but  also  because  of  the  great  number  of  islands  which 
dot  their  surfaces.  At  first  sight  those  lakes  are  seemingly  governed 
by  no  law  in  regard  to  their  distribution,  but  a  somewhat  closer  exam- 
ination reveals  the  dependence  of  geographical  outline  on  the  geological 
structure.  In  order  to  bring  out  more  fully  the  intimate  relation  sub- 
sisting between  the  topographical  outline  and  the  nature  and  attitude  of 
the  enclosing  strata,  a  careful  compilation  and  correlation  of  the  various 
strikes  or  direction  of  the  foliation  of  the  gneisses  has  been  made,  exhibit- 
ing with  as  close  an  approximation  to  the  truth  as  is  possible  the  various 
curves  and  folds  assumed  by  these  rocks. 

The  following  nine  lakes,  with  their  areas  and  elevation  above  mean 
sea-level  may  be  particularly  noted  : — 

Area.  Height 
Square  Miles,    above  sea. 

Lake  Nipissing 846  640&-647'8 

•*     Temiscaming 126  677-8-591-8 

"     Keepawa 120  873-7-883 

**     Temagami 100  964 

Lao  des  Quinze 40  846 

Lady  Evelyn  Lake 18  930 

Obabica  Lake 11  982 

Obashing  Lake 11  822 

Rabbit  Lake 8  988 

Lake  Temagami,  during  the  earlier  portion  of  the  summer,  drains 
both  northward,  by  way  of  Nonwakaming  cmd  Lady  Evelyn  lakes 
into  the  Montreal  River,  and  southward  by  way  of  Cross  Lake  and 
Temagami  River  into  the  Sturgeon,  the  water  thus  ultimately  finding 
its  way  into  Georgian  Bay  and  Lake  Huron.  The  southern  outlet, 
however,  is  the  larger  and  deeper  stream,  while  the  northern  one  is 
usually  dry  towards  the  end  of  July  each  summer,  and  is  thus  only 
utilized  in  time  of  high  water.  Rabbit  Lake  finds  its  main  outlet 
into  the  Matabitchouan  River  from  the  north-east  corner  of  the 
lake,  but  a  bay  extending  to  the  south-east  is  connected  at  extreme 
high  water  with  Ross  and  Burwash  lakes  at  the  head  of  Macdonald 
Creek,  which  in  turn  empties  into  the  Matabitchouan  River  at  the 
Fourth  Bass  Lake.  Annima-nipissing  Lake,  a  large  and  important 
sheet  of  water  situated  between  Lake  Temagami  and  the  Montreal 
River,  which  has  usually,  as  the  name  implies,  been  regarded  as  the 
ultimate  source  of  the  Nipissing  water,  is  1070  feet  above  the  sea,  while 
Breeches  Lake,  which  is  in  reality  at  the  summit,  is  1085  feet  above  the 
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SOA.  The  highest  lake  in  the  whole  region  is  Wilson  Lake,  at  the 
head  of  one  of  the  branches  of  the  Matabitchouan  River,  and  this  is 
1173  feet  above  the  sea,  while  the  height-of-land  between  this  lake  and 
the  Montreal  River  is  a  little  over  1200  feet  above  the  sea 


JDenv^ation. 

In  many  of  the  descriptions  which  have  from  time  to  time  Pre-gUoial 
appeared  concerning  this,  in  common  with  other  Archaean  regions,  ®x<»^**io'^ 
nndae  prominence  has  been  given  to  the  erosive  effect  produced  dar- 
ing the  glacial  epoch.  The  prodigious  number  of  lakes  both  great  and 
small  which  are  so  eminently  characteristic  of  districts  underlain  by 
Arcluean  rocks,  have  in  general  been  referred  to  as  original  rock-basins 
which  owed  their  existence  to  the  excavating  power  of  an  immense 
glacier,  while  the  mammillated  hills  and  complementary  valleys  every- 
where prevalent,  as  well  as  the  constant  occurrence  of  parallel 
grooves  and  scratches,  have  been  adduced  as  additional  evidence  of 
the  adequacy  of  the  glacier  to  produce  all  the  inequalities  of  the 
existing  surface.  The  detailed  examination  of  the  region,  however, 
amply  demonstrates  that  the  sculpturing  to  which  the  surface  owes 
its  present  configuration,  was  practically  completed  long  before  the 
advent  of  the  glacial  epoch,  and  that  the  main  valleys,  especially  those 
of  the  Ottawa  and  Mattawa  rivers,  were  in  existence  long  prior  to 
the  deposition  of  the  Palaeozoic  sediments. 

In  the  first  place,  the  more  important  lakes  and  rivers  occupy  such  Depth  of  the 
deep  and  extended  depressions  that  seem  inexplicable  on  any  theory  ^^uleys. 
of  glacial  action  or  ordinary  erosion  by  water.  The  bottom  of  Lake 
Temiscaming  is  on  an  average  about  a  thousand  feet  below  the  level 
<^  the  surrounding  country,  and  in  no  place  did  the  sounding  lead 
reveal  the  original  rocky  bottom  which  has  been  more  or  less  deeply 
covered  by  silts  and  by  accumulations  of  drift  material.  Portions  of 
the  Mattawa  and  Montreal  rivers  are  fully  six  hundred  feet  below  the 
level  of  the  rocky  plateau  through  which  they  flow,  and  in  many  places 
exhibit  steep,  often  perpendicular  banks,  composed  of  the  hardest  and 
most  massive  crystalline  rocks. 

Secondly,  the  trend  of  many  of  these  valleys  does  not  coincide  with  Many  valleys 
the  general  direction  of  the  ice-flow,  as  revealed  by  the  striae  and  ^^Jh°d^!^i^n 
grooves  which  mark  many  of  the  exposed  rock-surfaces  of  the  plateau,  of  ice-flow. 
These     striae     in    general    vary  from   S.    10"*   W.    to    S.    30**    W., 
while  S.  20**  W.  may  be  assumed  as  a  fair  average  of  the  direction 
of  the  ioe-flow  throughout  this  region.    The  deepest  valley,  that  occupied 


Digitized  by 


Google 


26  I 


KIPI8SIKG   AND   TEMI8CAMING   REGION. 


Some  striae 
oorreBpond 
with  airec* 
tion  of  certain 
valleys. 


by  Lake  Temiscaming  and  the  Ottawa  River,  from  the  mouth  of  \^abi^ 
Creek  to  its  confluenoe  with  the  Mactawa  River,  has  a  direction  of  S. 
30^  E.  while  the  valley  of  the  Mattawa  runs  about  east-and-west,  thus 
forming  considerable  angles  with  the  general  striadon,  while  the  Mon- 
treal cmd  Sturgeon  rivers  are  intersected  almost  at  right  angles  by  these 
grooves  and  scratches.  On  the  shores  of  Lake  Temiscaming,  and  also 
on  the  Montreal  River,  many  of  the  strife  exhibited  have  a  direction 
corresponding  with  these  valleys.  These  may  either  represent  a  dif- 
ferential movement  in  the  mass  of  the  ice  itself,  whereby  the  lower 
portion  was  forced  by  reason  of  its  plasticity,  to  conform  to  the 
inequalities  of  the  existing  surface  while  the  upper  portion  continued 
on  its  general  south-westerly  course ;  or,  as  seems  more  probable,  these 
grooves  may  have  belonged  to  a  local  glacier  occupying  these  valleys 
towards  the  close  of  the  glacial  period.  On  the  upper  or  wider  portion 
of  Lake  Temiscaming,  striae  belonging  to  the  general  glaciation  may 
be  noticed  on  the  same  rock-surface  as  other  markings  which  belong 
to  this  local  glacier,  but  the  more  abundant  and  strongly  marked 
grooves  throughout  the  lower  portion  of  the  valley,  are  seen  conforming 
to  its  various  changes  of  direction. 

Valleys  not  Again,  many  of  these  valleys  do  not  correspond  with  the  strike  of 

with  strike.  ^®  f<x^^  ^  their  immediate  vicinity.  The  Ottawa  valley  is  the  best 
illustration  of  this  fact,  for  the  foliation  of  the  gneissic  rooks  which 
compose  most  of  its  shores  intersect  this  gorge  almost  at  right  angles* 
The  depressions  occupied  by  the  Sturgeon  and  Montreal  rivers  also 
form  considerable  angles  with  the  strike  of  the  rocks  in  the  immediate 
neighbourhood.  Very  often  the  streams  occupy  singularly  straight 
and  deep  chasms  in  very  hard  rocks  of  different  composition,  valleys 
which  it  seems  impossible  that  the  ordinary  erosive  action  of  ioe  or 
water  could  ever  have  opened  up,  and  which  preserve  their  uniform 
direction  with  very  little  deviation  in  their  course  even  when  the  river 
has  left  a  softer  rock  to  enter  an  area  where  the  hardest  varieties 
prevail. 


Out  in  rocks 
of  dififerent 
composition. 


Valley  of 
Montreal 
River. 


The  Montreal  River,  from  ''  The  Notch,'^  near  its  mouth,  to  the 
bend  above  the  portage  to  Mud  Lake,  a  distance  of  twenty-one  miles^ 
flows  through  a  rocky  gorge,  the  course  of  which  is  in  general  N.  40" 
W.  At  this  point  the  course  of  the  valley  changes  abruptly  to  S. 
45*'  W.,  which  is  maintained  till  Bay  Lake  is  reached,  a  distance 
of  four  miles.  From  this  point  upward  a  valley  extends  as  far  as 
the  Great  Bend,  beyond  the  confines  of  the  present  map,  which  is 
almost  if  not  quite  parallel  to  that  occupied  by  the  river  below  Mud 
Lake  portage.     Of  course  the  river  presents  many  minor  deviations  in 
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itfl  downward  coufm,  but  the  remarkable  uniformitj  in  direction  of 
the  valley  through  which  the  stream  meanders,  is  maintained  through 
successive  alternations  of  slate,  quartzite,  graywacke  and  diabase,  the 
character  and  composition  of  the  surrounding  rocks  having  apparently 
little  or  no  effect  in  determining  the  course  of  this  depression. 

The  existence,  likewise,  of  Palaeozoic  outliers  occupying  portions  of  PalBBoeoic 
these  valleys,  seems  ample  proof  of  their  existence  as  such  from  a  very  ^^^  ®"* 
early  time.  The  occurrence  of  an  outlier  of  limestones,  shales  and 
conglomerates  belonging  to  the  Niagara,  was  noticed  by  Sir  William 
Logan  on  Lake  Temiscaming  in  1844.  This  outlier  appears  as  a 
shallow  syncliue  resting  unconformably  on  the  slates  and  quartzites  of 
the  Huronian.  The  conglomerate,  grit  and  arenaceous  limestones  repre- 
senting the  basal  portion  of  the  section,  may  be  seen  forming  a  narrow 
fringe  from  Pich^'s  Point  to  Chiefs  Island,  on  the  east  side  of  Lake 
Temiscaming,  while  a  small  patch  of  similar  rocks  crops  out  on  the 
west  aide  from  Haileybury  northward  towards  Wabi  Bay.  The  lime- 
stones are  present  on  the  islands  to  the  north  of  Bryson  Island,  and  on 
the  peninsula  between  Suttons  and  Wabi  bays  extending  beyond  the 
limits  of  the  present  map.  The  boulder-conglomerate  that  occupies 
the  eastern  shore  to  the  south  of  Chiefs  Island,  is  composed  of  large 
angular  or  subangular  blocks  derived  from  the  Huronian  quartzite 
which  forms  rather  abrupt  hills  immediately  behind  this  exposure. 
These  detached  fragments  doubtless  represent  what  was  orijdnally  a  Basal  beds  of 
talus,  formed  at  the  foot  of  this  steep  slope,  and  when  the  pubmerg-  ^•fi?*'^ 
ence  took  place^  the  intervening  spaces  became  filled  with  detritus 
composed  of  the  same  materials,  in  a  finer  state  of  division,  together 
with  a  small  proportion  of  calcareous  matter.  This  conglomerate  and 
grit  rest  upon  a  surface  which  had  clearly  assumed  a  hummocky  character 
before  the  deposition  of  these  sediments,  while  the  action  of  the 
glacier  flowing  down  Lake  Temiscaming  long  afterwards  striated  and 
pdished  the  whole,  leaving  a  surface  with  a  net-like  structure,  through 
the  meshes  of  which  protrude  rounded  or  ovoid  sections  of  these  rocky 
hillocks.  Limestones  and  sandstones  of  Black  River  age  are  seen  Black  River 
resting  on  the  mammillated  surfaces  of  Lauren tian  gneiss  on  the  Ottawa,  ^™^  °^ 
six  miles  below  Mattawa,  and  also  about  five  miles  above  Deux 
Rivieres,  as  well  as  on  the  Manitou  Islands,  Lake  Nipissing,  while 
sandstones  which  are  probably  of  Chazy  age,  but  which  have  yielded 
no  fossils,  were  noticed  on  Iron  Island  in  the  same  lake. 

The  occurrence  of  such  outliers  at  various  points  throughout  these  Transgression 
▼alleys   show  that  they  existed   in  very  early  Palsdozoic  times,  and  ofJPalaeozoic 
indicate  the  transgression  of  the  sea  thus  far  inland  at  intervals  during 
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this,  the  Palseozoic,  the  snbmergence  having  been  greatest  daring  the 
Niagara,  when  the  sea  reached  the  northern  end  of  Lake  Temiscaming 
and  maj  possibly  have  been  connected  by  narrow  arms  and  straits 
with  that  extending  southward  from  Hudson  Bay. 

The  rounded  or  moutonn^  surfaces  of  all  these  rocky  elevations, 
though  no  doubt  accentuated  by  later  glacial  action,  have  in  the  first 
place  been  due  to  the  unequal  progress  of  rock  decay.  The  work  of 
Lawson,  Low,  Coete  and  Laflamme,*  who  have  during  the  progress  of 
their  several  explorations  made  critical  and  extended  examinations  of 
the  relations  existing  between  many  outliers  of  Pabeozoic  strata  and  the 
subjacent  Archaean  rocks,  clearly  shows  that  the  mammillated  surface 
long  antedates  the  glacial  epoch,  and  was  as  characteristic  of  the  surface 
upon  which  the  earliest  Palaeozoic  sediments  were  deposited,  as  that 
upon  which  the  great  glacier  rested  in  glacial  times.  The  chief 
cavities,  vertical  precipices  and  deep,  narrow  gorges  must  have  been 
determined  by  great  transverse  or  lateral  breaks.  The  causes  which 
operated  in  their  formation  must  have  been  in  force  with  marked 
intensity  long  before  the  deposition  of  the  Niagara,  for  as  has  been 
shown,  the  valley  had  been  practically  completed  before  the  deposi- 
tion of  these  sediments.  The  rounded  contours  of  the  rocky  plateau 
and  the  intervening  hollows,  doubtless  represent  the  depth  to  which 
these  crystalline  rocks  had  undergone .  disintegration  during  the 
immense  lapse  of  time  while  they  were  exposed  to  the  action  of  the 
weather  and  other  denuding  agencies  before  the  glacial  epoch,  while 
the  ice  simply  removed  the  loose  material  resulting  from  such  decom* 
position,  smoothing  and  striating  the  rocky  surfaces  encountered. 

Both  quartzite  and  diabase,  and  sometimes  also  the  massive  slate 
(or  graywacke)  which  occurs  as  a  transition  between  the  more  fissile 
slate  beneath  and  the  quartzite  above,  frequently  from  clifib 
from  fifty  to  two  hundred  feet  in  height,  the  angle  of  slope 
being  considerably  lessened  by  a  talus  of  angular  blocks  detached 
from  above.  Good  examples  of  these  quartzite  cli£&  are  furnished  by 
the  shores  on  the  west  side  of  Lake  Temiscaming,  opposite  Bryson 
or  Moose  Island,  at  the  Obisaga  Narrows  on  Lady  Evelyn  Lake,  as 
well  as  by  the  steep  hills  on  the  west  side  of  Cliff  Lake,  while  the 
Manitou  or  Devils  Rock  on  the  west  side  of  Lake  Temiscaming,  south 
of  Haileybury  and  the  western  shore  of  Temagami  Lake,  opposite  the 
Hudson's  Bay  post  are  excellent  instances  of  the  vertical  precipices 
produced  by  exposures  of  diabasic  rocks.     Prominent  cliffs  formed  of 


*  Bull.  Geol.  Soc  Am.,  vol.   I,  pp.  163-173,  also  Annual  Report,  Geol.  Surv. 
Can.,  1882-83-84,  pare  d. 
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the  massive  slate  or  gray  wacke  may  be  noticed  on  the  Matabitchouan 
River  immediately  above  the  Fourth  Bass  Lake,  as  also  on  the  west  shore 
of  Lady  Evelyn  Lake,  south  of  Wendabin  Bay.  The  action  of  the 
frost  and  weather  are  continually  loosening  large  masses  of  these  clifis, 
which  then  fall  with  a  great  noise,  and  this  phenomenon  is  so  frequent 
that  one  of  the  lakes  (Manito-peepagee),  to  the  west  of  Lake  Tema- 
gami,  has  received  its  name  on  the  supposition  that  the  Evil  One  was 
the  cause  of  the  disturbance. 

Although  the  district  as  a  whole  cannot  be  said  to  be  suitable  for  Areas  of 
agricultural  purposes,  still  in  many  places  considerable  areas  of  good  ^       ^"  ' 
land  are  known  to  exist.     The  largest  continuous  tracts  of  such  land 
are  to  be  found  in  the  vicinity  of  the  northern  portion  of  Lake  Temis- 
caming  on  both  sides  of  the  lake,  and  thus  both  in  Quebec  and  Ontario, 
although  the  larger  proportion  is  in  the  latter  province.     The  Crown 
Lands  Department  of  Quebec  has  sub- divided  the  two  townships  of  In  Qaebec 
Oaigaes  and  Duhamel  and  portions  of  four  others,  Fabre,  Laverloch^re, 
Baby  and  Neudlac.     These  by  no  means  exhaust  the  arable  land  on 
this  side,  but  are  sufficient  for  the  present  requirements  of  settlement 
On  the  opposite  shore  of  the  lake,  Ontario  has  laid  out  and  divided  In  Ontario. 
into  lots,  twenty-five  townships  which  extend  along  the  western  side 
of  the  lake,  and  running  in  a  north-westerly  direction  include  the 
valleys  of  Wabi  Creek  and  the  Blanche  as  far  as  Round  Lake.     Only 
five  of  these  townships  and  the  southern  portion  of  four  others  are  in- 
cluded within  the  area  covered  by  the  accompanying  map. 

The  area  thus  sub-divided  is  in  general  composed  of  level  or  slightly  Character  of 
rolling  clay  land.  In  some  places  the  clay  sub-soil  is  overlain  by  clay 
loam  or  sandy  loam,  while  in  other  instances  a  rather  barren  yellow  sand 
appears  at  the  surface.  In  the  province  of  Quebec,  where  the  surface 
has  in  many  places  been  almost  completely  denuded  by  repeated  forest 
fires,  this  clay  is  best  seen.  From  the  Quinze  River  a  little  south  of 
Qainn  Point,  large  areas  are  covered  with  a  thick  mantle  of  stiff  cj^y  piaina 
gray  clay  through  which  protrude  exceedingly  rough  and  prominent  hills 
of  qoartzite,  granite,  diabase  and  breccia-conglomerate.  These  hills 
rise  abruptly  from  an  otherwise  level  clay  plain,  for  the  surface 
characterized  by  the  presence  of  this  clay  exhibits  a  singularly  flat 
a{^)earaQce  with  only  a  gentle  rise  towards  the  base  of  the  hills. 

On   Uie  Ontario   side,   the   township  of  Lorrain  is    rough,   rocky  Lorrain. 
and  broken,  and  for  the  most  part  unsuitable  for  farming  purposes. 
Along  the  valleys  and  in  the  vicinity  of  Lake  Temiscaming  the  soil 
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is  clay,  but  these  clay  fiats  are  of  comparatively  small  extent.  To  the 
north-west,  however,  in  the  townships  of  Bucke  and  Dymond  there  are 
quite  a  number  of  farms,  and  a  large  area  of  cultivable  land  exists,  so 
that  the  villages  of  Haileybury  and  Liskeard  seem  destined  to  become 
the  centres  of  a  considerable  agricultural  community. 

The  top  of  the  limestone  plateau  which  constitutes  that  portion  of 
the  Niagara  outlier  forming  the  promontory  dividing  the  northern  end 
of  the  lake,  is  generally  overlain  by  a  light  sandy  loam  soil,  although  in 
many  places  the  underlying  rock  is  destitute  of  any  such  covering.  In 
the  south-western  part  of  Dymond  and  the  southern  portions  of 
Hudson  and  Henwood,  a  series  of  rocky  ridges  of  the  Huronian  slate 
occur.  In  the  township  of  Henwood  these  ridges  have  a  general  north- 
and-south  trend  ;  while  in  the  township  of  Hudson  the  slate  rises  into 
hills  some  of  which  are  nearly  200  feet  in  height.  North  of  these 
ridges,  according  to  Mr.  Hermon,  the  soil  is  white  clay,  the  surface 
generally  level  and  the  appearance  of  the  country  flat  and  swampy. 

Between  Mattawa  and  North  Bay,  to  the  south  of  the  Mattawa 
River,  in  the  townships  of  Papineau,  Calvin,  Bonfield  and  Ferris,  con- 
siderable areas  of  land  exist  which  may  be  utilized  for  farming  pur- 
poses, and  their  proximity  to  the  line  of  railway  makes  these  of  value. 
Already  these  townships  contain  a  large  number  of  excellent  farms 
and  the  region  is  rapidly  becoming  settled.  The  soil  is  usually  a  clay- 
loam,  rather  rocky  and  stony  in  places,  but  seems  to  yield  excellent 
crops.     In  the  vicinity  of  North  Bay  the  land  is  sandy  and  light 

The  valley  of  the  Sturgeon,  below  the  Temagami  River,  contains 
many  wide  and  extensive  flats  which  are  susceptible  of  improvement, 
but  above  this  stream  the  valley  is  much  contracted  and  the  flats 
decrease  both  in  number  and  extent  as  the  river  is  ascended,  and 
towards  the  mouth  of  the  Maskinong^  River  the  country  becomes  much 
more  broken  and  for  the  most  part  poor  and  rocky.  Between  Smoky 
Smoky  Falls  Falls  and  the  mouth  of  the  Temagami,  the  country  in  the  vicinity  of 
iSver?"*  ™*  the  river  is  tolerably  level  and  composed  of  gray  clay  overlain  by  sand. 
The  soil  is  for  the  most  part  a  sandy  loam  and  aflbrds  support  to  a  thick 
growth  of  hardwood  and  evergreens  which  by  their  sturdiness  attest 
the  good  qualities  of  the  soil  beneath.  Clearances  have  been  made  at 
intervals  along  the  river,  with  the  exception  of  that  portion  flowing 
through  the  Indian  reserve,  as  far  as  the  mouth  of  the  Temagami.  A 
short  distance  below  the  mouth  of  the  Pike  River,  on  the  south  side  of 
the  river,  is  an  axtensive  farm  cultivated  for  many  years  for  the  pur- 
poses of  supplying  the  lumbering  camps  of  Mr.  J.  R.  Booth,  and  a 
road  connects  this  depot  with  the  Canadian  Pacific  Railway  at  Cache 
Bay  station. 
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To  the  west  of  Sturgeon  Falls  there  are  a  large  number  of  farms  Veuve  River, 
wbich  oontinue  up  the  valley  of  the  Yeuve  River,  almost  as  far  as 
Warren  station,  where  the  valley  becomes  very  narrow.  The  soil 
throughout  the  valley  is  a  stiff  gray  clay,  and  as  the  vegetable  mould 
overlying  has  been  burnt  off  it  has  a  tendency  to  cake  in  dry  weather. 
In  the  vicinity  of  Sturgeon  Falls  the  soil  is  very  sandy,  but  the  clear-  Near  Sturgeon 
ances  continue  to  the  east  as  far  as  the  boundary  of  the  Indian 
reserve,  and  to  the  south  almost  to  the  lake  shore,  although  the  land 
in  general  in  this  direction  is  flooded  during  the  spring  freshets. 

On  the  Montreal  River  above  Bay  Lake,  there  are  large  areas  of  Montreal 
arable  land,  especially  between  Bay  Lake  and  the  Mattawapika.  The 
region  to  the  north-west  is  very  flat  and  level,  underlain  by  clay^ 
and  although  swampy  at  present,  would  probably  be  easily  drained  or 
dry  up  when  cleared.  These  areas  are  most  likely  continuous  with 
similar  tracts  noticed  to  the  south-west  of  the  townships  of  Henwood 
and  Hudson. 

A  large  tract  of  country  extends  from  the  vicinity  of  North  Bay  Between 
and  the  southern  part  of  the  townships  of  Widdifleld  northward  to  and  OpimTka 
the  Opimika  Creek.     The  soil  is  in  places  sandy  and  in  some  spots  Narrows. 
ooDsiderable  clay  is  present,  but  the  whole  of  this  stretch  of  country 
is  covered  by  a  mixture  of  hardwoods  and  evergreens,  thus  denoting 
a  ratiier  good  soil  beneath.     The  greater  portion  of  the  district,  how- 
ever, is  extremely  rocky  and  barren,  the  level  areas  being  chiefly  occu- 
pied by  swamps,  many  of  which  would  be  difficult  to  drain,  while  the 
area  thus  drained  would  in  most  cases  be  insufficient  for  purposes  of 
farming.     Of  the  country  surrounding  Temagami  Lake  and  the  greater  Great  part  of 
part  of  the  central  portion  of  the  area,  only  small  tracts  would  be  able  for 
available  for  purposes  of  settlement.     The  soil  in  general  is  extremely  f*^™'"^?- 
lig^tand  without  the  aid  of  artificial  fertilizers  would  soon  fail  to 
jield  any  adequate  return.     The  rosy   picture  too  often  drawn  of 
inunense  tracts  of  land  available  for  agricultural  purposes,  is  to  say 
the  least  very  misleading,  for  apart  from  possible  mining  and  its  timber 
resources,  by  far  the  greater  portion  of  the  region  will  only  be  valuable 
M  a  health  and  recreation  ground  for  tourists  and  sportsmen      The 
Xreat  tracts  of  forest  as  yet  untouched  by  the  axe,  the  vast  number  of 
picturesque  lakes,  both  great  and  small,  with  fish  and  game  in  abun- 
dance seem  to  render  the  district  especially  attractive  for  such  purposes. 

Climate, 

In  regard  to  the  climate  of  the  district  as  a  whole,  it  may  be  said  General 
intgenena  way,  that  the  advent  of  spring  is  from  three  weeks  to  a  ch^cter. 
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month  behind  that  of  the  region  immediately  surrounding  the  city  of 
Ottawa,  with  a  correspondingly  earlier  setting  in  of  the  winter.  The 
winter  is  as  a  rule  one  of  long  continued  and  severe  frosts,  while  the 
summer  is  proportionately  shorter  and  much  cooler  than  the  country 
bordering  the  lower  Ottawa.  The  average  fall  of  snow  in  winter  as 
well  as  the  rainfall  during  summer  is  likewise  considerably  in  excess  of 
that  in  regions  further  to  the  south. 

Navii(ation  generaUy  opens  on  Lake  Temiscaming  about  the  end  of 
the  first  week  in  May,  although  in  occasional  unfavourable  seasons  it 
is  sometimes  delayed  a  few  days  longer,  while  Keepawa  Lake  does  not 
usually  break  up  till  a  week  later.  In  1893,  the  ice  on  the  latter  lake 
broke  up  and  moved  out  between  the  15th  and  17th  of  May.  Lake 
Temagami,  which  occupies  the  height-of-)and  between  the  waters  flow- 
ing to  Lake  Temiscaming  and  those  emptying  into  Georgian  Bay,  being 
nearly  400  feet  above  the  last-named  lake,  does  not  generally  break  up 
till  the  latter  part  of  May,  the  lake  usually  being  clear  of  ice  about 
the  24th  of  May.  The  season  of  navigation  closes,  as  far  as  Lake 
Temagami  is  concerned,  between  the  10th  and  15th  of  November, 
while  on  Lake  Temiscaming  steamers  have  been  known  to  make  fairly 
regular  trips  within  a  few  days  of  Christmas,  although  as  a  rule  these 
boats  cease  running  early  in  December. 

The  snow  begins  to  melt  about  the  middle  of  April,  and  has  gener- 
ally all  disappeared  by  the  10th  of  May,  although  both  snow  and  ice 
were  noticed  in  secluded  nooks  and  cracks  along  the  sides  of  the 
precipitous  cliffs  on  the  west  side  of  the  Ottawa  River  as  late  as  the 
end  of  May.  Mr.  C  C.  Farr,  formerly  of  the  Hudson's  Bay  Company, 
and  now  postmaster  of  Haileybury,  who  has  become  identified  with 
this  young  and  flourishing  settlement,  states  that  **  seeding-time  com- 
mences about  the  first  week  in  May  and  ends,  so  far  as  oats  are  con- 
cerned, about  the  fourth  of  June,  though  oats  have  been  sown  as  late 
as  the  20th  of  June,  and  have  done  fairly  well.  Potatoes  can  be 
planted  as  late  as  the  20th  of  June,  and  it  does  not  profit  much  to 
put  them  in  before  the  24th  of  May.  Com,  cucumbers  and  melons 
can  be  sown  about*  that  date.  Haying  commences  about  the  14th 
July,  harvest  the  15th  August.*' 

Summer  frosts,  so  much  dreaded  by  the  farmers,  specially  in  districts 
newly  opened  for  settlement,  have  in  the  past  proved  a  rather  serious 
barrier  to  the  successful  raising  of  wheat,  while  oats  have  suffered 
severely,  particularly  in  clearances  situated  some  distance  from  the 
larger  bodies  of  water.  Frosts  generally  occur  from  the  18th  to  the 
25th  of  August  on  the  calm,  clear  nights  following  heavy  north  winds. 
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In  the  vicinity  of  Lake  Temisoaming  the  settlers  often  escape 
them  altogether  on  account  of  their  proximity  to  this  large  sheet  of 
water,  or  their  crops  are  but  slightly  injured,  the  more  tender  vege- 
tables frequently  being  the  only  sufferers.  The  gradual  clearing  up  of 
the  land  and  the  draining  of  many  of  the  swamps  will,  however, 
materially  mitigate  this  difficulty,  particularly  in  the  district  in  the 
vicinity  of  Lake  Temiscaming,  which  is  the  area  most  suitable  for 
extensive  settlement 

The  Native  Inhabitants. 

The  Indians  who  reside  within  the  area  under  description  belong  to  Indians, 
the  once  numerous  and  powerful  Algonquin  family.  They  speak  the 
Otchipew  or  Chippewa  language,  the  same  as  that  in  use  among  the 
many  bands  which  are  scattered  over  the  wide  territory  to  the  north 
and  west  of  Lake  Superior,  with  only  a  few  minor  alterations.  They 
are  divided  into  three  bands  known  respectively  as  the  Nipissing, 
Temiscamingue  and  Temagamingue  bands.  On  June  30th,  1887,  the  m.  •  . 
census  taken  by  the  Department  of  Indian  Affairs  showed  a  total 
Indian  population  of  394,  while  on  June  30th,  1897,  this  population 
had  only  been  increased  to  430.  The  census  taken  in  1887  showed 
the  following  numbers  in  each  band,  Nipissing  165,  Temiscamingue 
136,  and  Temagamingue  93,  while  that  taken  in  1897  shows  the  popu- 
lation of  the  several  bands  to  be,  Nipissing  193,  Temiscamingue  162, 
and  Temiscamingue  75.  While  therefore  the  total  Indian  population 
of  the  district  shows  a  slight  increase,  one  of  the  bands  (Temagamingue) 
is  slowly  but  surely  decreasing.  Two  of  the  bands  are  comfortably 
settled  on  spacious  reserves  but  no  tract  of  land  has  yet  been  allotted  residence. 
to  the  Temagamingue  band.  The  Nipissing  band  resides  chiefly  in  two 
small  villages  situated  on  the  north  shore  of  Lake  Nipissing.  The 
larger  of  these  is  about  two  miles  west  of  North  Bay  to  the  south- 
west of  Beaucage  station  on  the  Canadian  Pacific  railway,  while  the 
smaUer  one  is  located  near  the  western  boundary  of  the  reserve,  about 
four  miles  south-east  of  Sturgeon  Falls.  The  Indians  and  associated 
half-breeds  have  built  a  considerable  number  of  rather  substantial 
dwellings,  each  with  a  small  cultivated  patch  attached,  on  the  northern 
bank  ci  the  Quinze  River,  forming  the  village  or  settlement  of  North 
Temiscaming. 

Timber. 

All  the  early  explorers  speak  in  terms  of  enthusiasm  of  the  original  White  pine. 
great  fcnreste  of  the  region  here  described.    The  most  valuable  tree  from 
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a  commercial  standpoint  is  the  white  pine  (Pinus  StrobiLs),  and  in 
spite  of  the  extensive  operations  carried  on  almost  uninterruptedly  bj 
the  lumbermen  throughout  a  large  part  of  this  region  during  the  past 
fifty  years,  this  tree  is  still  present  in  considerable  quantity.  Next 
Red  pine.  in  importance  and  more  abundantly  distributed  is  the  Norway  or  red 
pine  {Pinu8  resifwaa.)  In  the  early  years  of  the  lumber  trade,  the 
greater  value  of  this  tree  caused  it  to  be  sought  for  at  more  remote 
distances  than  the  white  pine,  and  thus  we  find  at  this  time  that 
camps  for  cutting  red  pine  timber  were  many  miles  in  advance  of  those 
erected  for  the  purpose  of  securing  white  pine  logs.  The  superior 
qualities  of  the  white  pine,  however,  soon  came  to  be  recognized  and 
in  time  completely  drove  the  red  pine  from  the  market,  or  so  limited 
its  sale  that  only  a  few  of  the  finest  trees  were  hewed  down  and 
utilized.  Of  late  years,  however,  the  marked  diminution  in  size  and 
quantity  of  the  white  pine  has  again  brought  the  red  pine  forward,  and 
both  varieties  are  now  cut  without  discrimination.  The  red  pine  seems 
to  flourish  on  the  apparently  sterile  sand  plains,  which  are  a  feature 
in  many  parts  of  this  district,  and  frequently  forms  exceedingly  thick 
groves  on  the  sides  of  hills  where  sand  and  gravel  have  collected,  or 
on  points  composed  of  these  drift  materials  which  jut  out  into  many 
of  the  lakes. 

Jack-pine.  Jack-pine,  called  by  some,  pitch-pine,    or  bastard   spruce  {Pinus 

Banksiana)  is  very  often  encountered  in  the  more  barren  and  rocky 
areas,  and  its  presence  seems  an  almost  certain  indication  of  the  ex- 
treme poverty  of  the  underlying  soil.  It  is  usually  more  or  less 
scrubby  or  stunted  in  its  growth,  although  occasionally,  as  in  some 
areas  to  the  north-west  of  Lake  Temiscaming,  it  attains  sufficient  dim- 
ensions to  be  utilized  for  rough  lumber.  In  the  vicinity  of  the  south- 
ern and  eastern  shores  of  Lake  Nipissing,  the  scanty  groves  of  dwarf -like 
evergreens  are  almost  wholly  composed  of  this  species,  the  hardy  roots 
penetrating  the  various  cracks  and  crevices  of  the  rock.  This  tree 
Also  seems  to  select  sandy  or  gravelly  plains  which  have  been  overrun 
by  fire  and  which  had  previously  been  occupied  by  a  luxuriant  growth 
of  red  or  white  pine. 

Spmoe.  Both  white  and  black  spruce  (Picea  alba  and  Picea  nigra)  are  fre- 

quently met  with,  the  latter  being  more  abundant,  but  are  too  small 
to  be  of  any  commercial  value  for  lumber,  although  many  individuab 
would  make  excellent  masts  or  spars. 

Cedar.  White  cedar  (Tht^a  occidentalia)    is    usually  found  fringing  the 

banks  of  streams  or  the  shores  of  lakes,  where  it  often  forms  a  thick 
and  at  times  an  almost  impenetrable  undergrowth.     Overhanging  trees 
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are  frequently  undermined  bj  the  waters  or  current  during  tunes  of 
high  water,  and  thus  it  happens  that  most  of  the  drift-wood  encount- 
ered, belongs  to  this  species.  Its  favourite  haunt  also  seems  to  be  the 
marshy  hollows  or  flats,  which  so  commonly  occur  between  the  rocky 
hills,  and  extensive  areas  of  swamps  are  almost  entirely  covered  with 
a  dense  forest  of  this  tree.  As  a  rule,  the  tree  is  small  and  more  or 
less  stunted  in  its  growth,  while  the  larger  individuals  are  frequently 
hollow  at  the  butt.  To  the  north  and  north-west  of  Lake  Temiscaming 
many  fine  specimens  of  this  tree  were  noticed. 

The  white  or  canoe  birch  (BettUa  papt^rifera)  is  also  of  very  common  White  birch. 
occurrence,  and  together  with  the  aspen  poplar  forms  the  prevailing 
second  growth  in  areas  which  have  been  recently  swept  by  fire.  Both 
species  in  these  instances  form  very  thick  groves  of  tall  and  straight 
though  small  trees.  Interspersed  with  the  more  prevalent  ever- 
green, especially  where  the  soil  is  deeper  and  better,  are  occasional 
large  trees  which  are  of  sufficient  size  to  furnish  good  bark  for  canoes, 
as  in  the  Sturgeon  River  valley,  where  good  sized  specimens  may  still 
be  procured.  The  birch-bark  canoes  made  on  Lakes  Nipissing  and 
Temagami  and  at  Mattawa,  have  always  been  considered  the  very  best 
of  their  kind  both  in  build  and  material,  but  of  late  years  the  supply 
of  good  and  suitable  bark  is  becoming  perceptibly  less. 

Three  varieties  of  the  poplar  were  noticed  throughout  the  region,  Poplar, 
the  balsam  or  rough-barked  poplar  (PopiUiM  bcUsamifera)^  the  white 
or  aspen  poplar  (PoptUus  tremtdoides)  and  the  large  toothed  poplar 
or  aspen  {PopuLus  grcmdidentata).  The  poplar  sometimes  forms 
stately  trees,  especially  in  the  Sturgeon  River  valley  and  in  the 
countary  to  the  north  and  north-west  of  Lake  Temiscaming.  Tam- Tamarac 
arac,  sometimes  called  hackmatack  and  occasionally  juniper  {Larix 
Amerieana)  is  abundant,  and  in  common  with  the  cedar  and  in  a  lesser 
degree  the  spruce,  afifects  the  low-lying  areas  or  those  portions  of  the 
forest  where  moisture  may  be  readily  and  constantly  secured.  The 
immense  tracts  of  swampy  land  between  the  head-waters  of  the  Tom- 
iko  and  OttertaO  rivers  to  the  north  of  the  Spruce  Lakes  contain  an 
abundant  supply  of  good  sized  specimens  of  this  tree,  and  it  is  con- 
stantly met  with  all  through  the  region  whenever  the  conditions  are 
favourable  to  its  growth. 

The  balsam  or  fir   (Abies  balsamea)  is  one  of  the  most  common  in  Balsam. 
the  moist  areas.     Hemlock  {Tsuga  Ctmcuknaia)  was  noticed  north-  Hemlock. 
ward  to  the  Indian  portage-route  to  Keepawa  Lake,  a  short  distance 
below  the   mouth  of  the   Keepawa  River,  but  no  specimens  were 
observed  as  far  north  as  the  Old  Fort  Narrows.     It  occurs  rather 
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abundantly  and  of  large  size  in  the  vicinitj  of  Lake  Nipissing  and  on 
the  Sturgeon  River,  but  was  not  remarked  in  the  northern  and  north- 
Basswood.  western  portions  of  the  region.  The  basswood  or  linden  tree  (THlia 
Americana)  was  occasionally  noticed  on  the  Sturgeon  River,  while  Sir 
William  Logan  mentions  individuals  two  feet  in  diameter,  associated 
with  black  birch  and  maple  of  similar  dimensions,  in  the  hardwood 
strip  of  country  extending  from  behind  the  hills  north  of  Trout  Lake 
at  the  head  of  the  Mattawa  River  to  the  Opimika  Narrows  on  Lake 
Temiscaming.  The  basswood  was  also  noticed  mixed  with  maple,  elm, 
poplar  and  balsam  near  the  mouth  of  the  Blanche  at  the  north  end  of 
Lake  Temiscaming. 

Yew.  The  American  yew,  sometimes  called  ground  hemlock  {Taocus  baceata 

var.  Canadensis)  is  an  exceedingly  common  shrub,  and  is  particularly 

noticeable,  as  when  present  it  often  forms  an  almost  impenetrable  un- 

Alder  and        derbrush.     Alder  and  willow  of  several  varieties  are  present  in  the 

^  ^  '  various  swamps  or  lining  the  banks  or  shores  of  streams  and  lakes. 

Hardwood  Although  nearly  all  the  principal  varieties  of  hardwood  are  found  in 

^f^^^  ^        this  region,  the  proportion  which  such  trees  bear  to  timber  of  a  softer 
Maple.  description  is  quite  insignificant.     Of  the  maple  family,  perhaps  the 

most  abundant  is  the  sugar  maple  {Acer  Saccharum)^  which  is  fre- 
quently of  large  dimensions.  The  soft  maple  (Acer  rttbruin)  is  also 
present  in  large  quantities,  but  the  black  or  bird's  eye  maple  {Acer 
nigrum)  is  only  rarely  met  with  in  the  valleys  of  the  southern  portion 
of  the  region.  The  mountain  maple  {Acer  spiccUum)  is*  one  of  the  com- 
mon varieties  in  moist  ground,  while  the  striped  maple  {Acer  PennsyU 
vanicum)  was  noticed  in  many  places.  This  tree  is  often  called 
Moose  wood,  because  the  green  and  juicy  tops  form  a  favourite  food  for 
Mooeewood.  the  moose,  although  the  true  ^'  moosewood "  {Dirca  palustris)  was 
noticed  in  many  places  suitable  to  its  growth. 

Yellow  bircb.  Large  trees  of  yellow  birch  {Betvla  lutea)  were  remarked  through- 
out the  region,  especially  in  the  vicinity  of  the  northern  end  of  Lake 

Black  birch.  Temiscaming,  while  specimens  of  the  black  or  cherry  birch  {BUuLa 
lenta)  were  seen  over  thirty  inches  in  diameter  in  the  region  to  the 

Oak.  north  of  the  Mattawa  River.     The  blue  oak  or  swamp  white  oak 

{QtiercvrS  macroca^ya)  is  the  most  abundant  of  the  oak  family,  and  its 
favourite  haunt  seems  to  be  the  alluvial  flats  or  intervals  along  the 
banks  of  streams  where  the  soil  is  sufficiently  moist  and  fertile.  Here 
it  is  associated  with  the  white  elm  {Ulmus  Americana)^  which  forms 
large  and  beautiful  trees,  the  black  or  water  ash  {Fraxinus  samby^fblia). 
The  white  oak  {Qtiercus  alba)  seems  to  delight  in  lighter  and  drier 
soil,  and  good  specimens  were  seen  growing  in  the  vicinity  of  Fort 
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Temiscaming.     The  red  oak  (QiterctM  ruhra)  was  also  noticed  in  places 

as  far  north  as    our    explorations    extended.      Ironwood     {Oatrya  Ironwood. 

Virj^nica)  is  tolerably  abundant  and  good.     Specimens  were  noticed 

growing  with  the  American  beech  {Fagvs  ferruginea)  in  the  strip  of  Beech. 

hardwood  land  about  five  miles  west  of  the  Opimika  Narrows  on  Lake 

Temiscaming. 

Of  the  wild  fruits,  the  thimble  berry  {Rufyua  viUosus)  is  only  very  Berries, 
sparingly  represented  if  at  all  in  the  south-eastern  portion  of  the  dis- 
trict on  the  Ottawa^  but  the  red  raspberry  {Rvhus  atrigosus)  is  abun- 
dant on  all  neglected  clearings,  or  in  areas  which  have  been  burnt 
and.  in  the  vicinity  of  deserted  lumber  camps.  The  wild  grape  (  Vitia 
riparia)  was  seen  growing  on  Mann  Island,  Lake  Temiscaming,  as 
weU  as  on  several  islands  of  Lake  Nipissing.  Both  varieties  of  the 
low-bush  cranberry  {Oocycoecua  macroearpua  and  0.  viUgaria)  are  found 
on  many  of  the  marshes  which  are  so  prevalent  around  Lake  Nipissing. 
The  former  species  is  the  variety  generally  coUected,  and  the  extensive 
swampy  flats  in  the  vicinity  of  the  mouth  of  the  Sturgeon  River  on 
Lake  Nipissing  is  the  principal  locality  for  these  berries.  They 
formerly  were  a  source  of  considerable  revenue  to  the  thrifty  Nipissing 
band  of  Indians,  who  took  them  in  barrels  down  to  the  French  River 
to  sell  to  the  traders  on  Lake  Huron.  Several  barrels  of  the  smaUe^^ 
variety  of  cranberry  (0.  vulgaria)  were  sent  to  Toronto,  but  did  not 
command  a  sufficient  price  even  to  pay  expenses. 

The  high  bush  cranberry  (  Vifywmum  Opvltui)  grows  in  damp  ground 
along  the  river-valleys  or  on  the  margins  of  lakes  where  the  shores  are 
low.  The  bushes  are  sometimes  between  ten  and  twenty  feet  in 
height^  and  are  especially  abundant  on  the  Devil's  Channel,  at  th® 
head  of  Lake  Temiscaming,  on  the  shores  of  Mann's  Island  in  Lake  Temis- 
caming, and  fringing  the  banks  of  the  Little  and  Ottertail  rivers 
further  to  the  south.  The  two  varieties  of  blueberry  commonly  met  with 
(  Vacciniimi  Ca/nadenae  and  V,  corymboaum)  are  present  on  all  surfaces 
which  have  been  lately  swept  by  fire,  and  the  Indians  have  been 
known  to  set  fire  to  some  of  the  smaller  islands  in  order  to  get  a  supply 
of  this  fruit.  Vctccinium  Canadenae  prefers  the  drier  and  more  rocky 
locality,  but  is  also  frequently  noticed  in  swampy  flats  directly  ex- 
posed to  the  sun's  rays,  while  Vaccinium  corymboaum  with  less  abund- 
ant though  much  better  and  larger  fruit,  prefers  a  deeper  and  richer 
soil  as  well  as  localities  which  are  more  in  the  shade. 

Fauna. 

Of  the  deer  tribe  the  most  abundant  are  the  moose  (Alee  americanua)  -^q^^  ^^^^ 
and  the  red  or  Virginia  deer  {virginiamMa  Cariacua).     Owing  to  the  deer. 
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recent  provisions  made  by  the  Ontario  Government  looking  to  their 
preservation,  aided  no  doubt  by  the  advance  of  settlement  to  the  south) 
these  animals  have  become  exceedingly  numerous.  The  moose  in  par- 
ticular is  abundant,  and  their  "  runways  "  especially  in  the  vicinity  of 
rivers  and  lakes  off  the  frequented  routes  of  travel,  are  usually  better 
beaten  than  many  of  the  cattle  paths  in  the  neighbourhood  of  con- 
siderable settlements.  This  is  notably  the  case  on  the  Ottertail  River, 
which  flows  into  Lake  Temiscaming  from  the  west  about  four  miles 
above  the  Opimika  Narrows,  on  the  small  stream  connecting  Boice  and 
Wicksteed  Lakes  as  well  as  on  the  lower  part  of  the  Montreal  Hiver. 
It  is  only  within  the  last  ten  years  that  the  red  or  jumping  deer  have 
become  at  all  numerous,  and  before  1887,  only  occasional  specimens 
were  shot,  but  now  every  sandy  beach  in  the  more  secluded  portions  of 
the  region  is  covered  with  the  imprints  of  the  feet  of  these  animals. 

The  wolf  {CanU  lupus)  has  likewise  become  rather  common,  although 
a  few  years  ago  they  were  rarely  if  ever  encountered.  These  animals 
follow  very  closely  the  migrations  of  the  deer. 

Both  moose  and  red  deer  are  gradually  moving  northward  and 
north-westward,  the  former  being  met  with  in  the  vicinity  of  Abitibi 
Lake  where  previously  they  were  unknown,  while  occasional  specimens 
have  been  shot,  according  to  Mr.  A.  P.  Low,  close  to  Moose  Factory 
on  James  Bay. 

The  woodland  caribou  (Rangifer  caribou)  is  not  at  all  abundant, 
and  chiefly  inhabits  the  region  to  the  north  and  north-east  of  Keepawa 
Lake,  becoming  more  numerous  to  the  north -east.  The  black  bear 
(Ursua  americanv^)  in  still  a  rather  common  animal,  but  the  constant 
demand  for  and  ready  sale  of  the  skins  has  led  to  their  diminution. 

Specimens  of  the  fox  (  VuJpes  vulgaris)  are  encountered  and  the  skins 
find  a  ready  sale.  The  Canada  lynx  or  wild  cat  {Lf/nx  canadensis)  is 
likewise  found,  but  only  occasionally.  The  otter  {Lutra  canadensis) 
and  the  beaver  {Castor  fiber)  are  fast  becoming  extinct  in  this  region, 
although  signs  of  their  presence  may  still  be  seen  on  many  of  the  less 
frequented  streams  and  ponds. 

The  fisher  (Mustela  pennantii),  the  sable  or  marten  (Mustela 
america/na)f  the  stoat  or  ermine  {Putorius  ermineus\  the  mink  (Putorius 
vison)  and  the  muskrat  (Fiber  zibethicus)  are  also  met  with,  and  the 
two  last  named  are  still  abundant  in  the  region.  The  skunk  {Mephitis 
mephitica)  is  very  common,  especially  in  the  vicinity  of  the  settlements 
or  lumber  camps,  where  they  come  to  feed  on  the  rubbish  thrown  from 
the  kitchen. 

The  porcupine  {Erethizon  dorsatus)^  ground  hog  {Arctomys  monax) 
and  the   hare    or    rabbit    {Lepus    america/Mis)    are    also    common. 
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The  chipmunk  or  striped  squirrel  {TamuM  atria^us),  the  red  squirrel  or  &[mrrel  and 
chickaree  (Sciunts  kudaonvus)  and  the  flying  squirrel  {Sciuropterus  '-^P"*^"^ 
vofueella)  are  likewise  common  throughout  the  district. 

No  special  attention  was  devoted  to  noting  the  presence  or  habits  of  Birds, 
the  birds  of  the  district,  but  a  few  observations  regarding  the  most 
noticeable  ones  may  be  of  interest.     Ducks  are  as  a  rule  comparatively  DnokB  oom- 
scarce  throughout  the  greater  part  of  the  area,  chiefly  because  of  the  ^^^  ^ 
marked  absence  of  wild  rice,  their  favourite  food,  and  the  somewhat 
rare  occurrence  of  open  marshes,  their  customary  habitats.     There  are, 
however,  several  very  notable  exceptions  to  this  rule,  and  the  shallow 
swampy  bays  which  characterize  the  west  portion  of  Lake  Nipissing, 
the  north-eastern  extremity  of  Shabosagi  or  Wicksteed  Lake,  as  well 
as  the  northern  end  of  Lake  Temiscaming  are  favourite  resorts  for  a 
rather  large  number    of   ducks  during  certain   months  both  in  the 
spring  and  autumn.     During  the  summer  months  it  sometimes  hap- 
pens  in  passing  over   the   less    frequented    routes    that  occasional 

specimens  of  the  black  duck  (Anaa  ohscura)  and  the  wood  duck  {Aix  Black  and 
X  .      ..1  *       wood  duck. 

iponsa)  are  met  with. 

The  mer>]^nser  or  saw-bill  {Merganser  americanvs)  is  a  very  familiar  Merganser, 
sight  along  the  numerous  waterways,  especially  at  the  foot  of  small 
r^ids. 

Occasional  specimens  of  the  pied-billed  grebe  or  dabchick  {PodUym-  Hell-diver. 
hu8  podiceps)  were  also  met  with.  The  great  northern  diver  or  loon 
(Urinalor  ii/i6cr)  is  also  a  common  inhabitant  of  the  district.  With  Loons  oom- 
few  exceptions  each  of  the  small  lakes  has  a  pair  of  these  birds,  while 
in  the  larger  expanses  of  water  every  individual  bay  or  arm  contains 
two  loons,  who  year  after  year  return  with  great  regularity  to  the 
same  locality  for  breeding  purposes. 

The    osprey     (Pandion    halidetus    carolinensia)     was     frequently  Fish-hawk. 
noticed,  the  nest  being  usually  situated  on  the  very  summit  of  a  lofty 
white  pine  "  rampike." 

The  herring  gull  (Larus  a/rgentatus  amithaonianus)  is  also  one  of  Gull, 
the  most  abundant  birds  of  the  lakes  of  this  region.     Its  nesting  place 
18  usually  on  bare  rounded  hummocks  of  rock,  almost  completely  des- 
titute of  soil  or  vegetation. 

The  raven  (CorvtM  corax principalia)  very  often  builds  on  the  inacces-  Baven. 
sible  ledges  of  the  high  rocky  perpendicular  cliffs.     Some  of  the  prin- 
cipal localities  where  these  birds  have  nested  from  year  to  year  are — 
the  Roche  k  Corbeau  and  "  The  Canal  "  on  Lake  Keepawa^  the  west 
nde  of  Lady  Evelyn  Lake,  the  Crow  Rock  in  the  northern  part  of 
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Annima-nipissing  Lake  and  other  places  where  the  clifiEs  are  high  and 
sufficiently  steep.  The  belted  king-fisher  {Ceryle  alcyan)  \a  constantly 
seen  along  the  margins  of  creeks  and  rivers.  The  raffed  grouse  or 
birch  partridge  {Bonaaa  umbellus  togcUa)  is  very  common,  as  is  also 
the  Canada  grouse  or  spruce  partridge  (Dendragapus  canadenM)- 
Both  the  white  ptarmigan  (Lagopua  Uigopus)  and  rock  ptarmigan 
(Lctgopaa  rupesiria)  are  also  occasional  visitors  to  this  district. 

Fish  are  exceedingly  abundant  in  nearly  all  the  lakes.  The  largest 
fish  met  with  is  perhaps  the  lake  or  rock  sturgeon  (Acipenaer  rubi- 
cundus)  although  many  individuals  of  the  lake  trout  nearly  equal 
the  sturgeon  in  size.  The  sturgeon  was  formerly  a  rather  abundant 
inhabitant  of  Lake  Nipissing,  but  of  late  years,  owing  doubtless  to 
the  increase  in  the  number  of  settlers,  are  less  common  there. 

From  an  economic  standpoint,  however,  the  lake  trout  (Salvdinus 
namof/ctuh)  and  the  whitefish  (Coregonua  dupeifarmia)  are  the  most 
important,  as  they  are  not  only  abundantly  and  widely  distributed 
throughout  the  larger  lakes  of  the  district^  but  form  a  usual  and 
valuable  article  of  diet  among  the  scattered  settlements.  Both 
these  fish,  although  present  in  considerable  quantity  in  Lake 
Nipissing,  attain  their  largest  dimensions  in  the  clear  depths  of 
Lake  TemagamL  There  are  no  trout  in  Lake  Temiscaming  or  the 
Ottawa  River  or  even  in  Lake  Keepawa,  although  most  of  the 
'  lakes  immediately  tributary  to  these  contain  abundant  and  fine 
Brook  Trout,  specimens  of  these  fish.  The  brook  trout  {Satvdinua  /ontinalis) 
although  comparatively  rare,  is  rather  widely  distributed,  and  its  pre- 
sence in  any  stream  or  lake  is  a  sure  indication  of  unusually  clear  and 
cold  water.  The  small  lakes  to  the  west  of  the  Mountain  Rapid 
on  the  Ottawa  contain  them  in  abundance  while  they  are  exceedingly 
numerous  in  the  Opimika  Creek  and  the  lakes  which  this  drains, 
especially  Emerald  Lake.  Latour  Creek,  which  empties  Trout  Lake, 
in  the  township  of  Lorrain,  on  the  west  side  of  Lake  Temiscaming, 
has  always  been  a  favourite  fishing  resort  for  the  inhabitants  of  the 
Hudson's  Bay  Company's  old  post,  although  the  largest  and  finest 
specimens  of  this  fish  in  the  whole  region  may  be  procured  in  the 
streams  entering  Willow  Island  Lake  to  the  west  of  Lady  Evelyn 
Lake. 

Lake  Herring.      Closely  allied  to  the  whitefish  is  the  fresh- water  or  lake  herring 
{Coregonua  artedi),  which  is  somewhat  abundant  in  many  of  the  lakes. 

Next  in  importance  to  the  trout  and  whitefish  are  the  various 

species  of  bass  and  sunfish  which,    with  the  exception  of  the  black 

Black  bass,      bass,  do  not  attain  to  any  great  size.     The  black  bass  are  of  excellent 
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qiuditj  and  exceedingly  plentiful,  these  fish  being  found  in  most  of 

the  lakes  comprised  within  the  area  of  the  map-sheets.     Both  spedest 

the  large-mouthed  and  small-mouthed,  are  present  (Micropterua  aal- 

maides  and  M,  chhmieu).     There  is  an  extreme  variability  in  point  of 

colour  which  is  clearly  owing  to  the  nature  of  their  surroundings.     In  Qoiour  depen- 

lakes  and  streams  where  the  water  is  of  a  prevailinfl:  brownish  tint,  the  dent  on  sur- 
,  ,  «-  o  »         roundings. 

bass  have  a  correspondingly  dark  hue,  while  in  the  clear,  greenish 

water  of  Lake  Temagami  and  Tittle  Lake  to  the  east  of  the  Old  Fort 
Narrows,  the  bass  have  a  pale-green  coloration.  This  variation  in 
hue  is  not  a  peculiarity  affecting  the  bass  alone,  but  may  be  also 
noticed  in  the  trout,  pike  and  especially  in  the  pickerel  The  finest 
specimens  of  these  fish  may  be  secured  in  Lady  Evelyn  Lake  (which 
contains  no  trout),  Temagami,  Red  Cedar,  Annima-nipissing,  White- 
bear  Net  and  Rabbit  lakes,  although  these  by  no  means  exhaust  the 
list ;  while  on  Lake  Temiscaming  and  Little  Lake,  though  not  so 
abundant,  the  specimens  obtained  are  generally  of  very  large  size. 

The  rock  bass  or  red  eye  (Ambloplitea  rupestria)  and  the  common  Rock-basBand 
snnfish  (Lepamia  paUidua)  are  also   extremely  numerous  where  condi-  Sun-fish. 
tions  are  favourable. 

The  common  yellow  perch  and  the  pike-perch  or  pickerel  are  closely  Perch, 
allied  forms.     The  yellow  perch  {Perca  americima)^  although  of  good 
quality,  is  generally  small,  rarely  attaining  over  one  pound  in  weight, 
while  the  average  size  is  very  much  smaller.     It  is  not  of  economic 
importance  as  a  food  fish  like  the  pickerel.   The  pickerel  {Stizaatedvwm  Pickerel 
vilreum\  called  by  the  French,  dor^,  is  possibly  next  to  the  trout  and 
whitefish  the  most  valuable  food  fish  found  in  the  region.     Daring 
several  weeks  of  summer  (generally  in  August)  these  fish  retreat  to  Where  Pick- 
the  deeper  water  of  the  lakes,  but  at  other  times  they  may  be  readily  ®^^  »^»™^<i- 
secured  in  large  numbers  either  by  means  of  nets  or  with  hook  and 
line.     At  the  Old  Fort  Narrows  on  Lake  Temisccuning,  it  is  by  far 
the  most  abundant  fish.     It  is  also  present  in  most  of  the  other  lakes 
throughout  the  district,  especially  in  Lakes  Keepawa,  Obashing  and 
Temagami.     The  general  weight  is  from  four  to  seven  pounds,  but 
one  caught  by  us  on  White-bear  Lake  weighed  fifteen  pounds,  while 
uiother  from  Hunters  Lodge  Narrows  on  Lake  Keepawa,  measured 
twenty-seven  inches  in  length. 

Both  the  common  pike  {Eaox  luciua)  and  the  great  pike  or  maskin-  pike. 
ODg6  {Eaox  nobiliar),  are  found,  although  the  former  is  by  far  the  Maakinong^. 
more  abundant     The  pike  is  a  very  common  inhabitant  in  nearly  all 
the  lakes,   while   the    maskinong^    is    comparatively  rare,   although 
several  individuals  were  caught  at  the  Old  Fort  Narrows  on  Lake 
Temiscaming. 
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Eel,  Cat-fish        ^^^^  common  eel  (AnguiUa  roatrata)  is  also  present  in  many  of  the 

and  Chub.       lakes,  particularly  Temiscaming  and  Temagami.     Other  fishes  which 

might  be  mentioned  are  several  species  of  sucker,  the  common  cat-fish 

(Amiurus  nehidosus)  and  the  silver  chub  {SemotUua  corporaHs)  but 

none  of  these  are  of  economic  value. 

Good  fishing        While  most  of  the  lakes  are  very  abundantly  supplied  with  fish,  there 
^^^'  are  some  which  deserve  special  mention.     Temagami,  Annima-nipis- 

sing,  Whitebear  and  Rabbit  Lakes  are  par  excellence  the  waters  in 
which  both  trout  and  whitefish  are  found  in  greatest  quantity  and 
best  quality,  while  the  bass,  pickerel  and  pike  are  also  of  large  size  and 
exceUent  quality.  Lady  Evelyn  and  Temiscaming  lakes  contain 
no  trout.  The  Opimika  and  Old  Fort  Narrows  on  Lake  Temis- 
caming have  always  been  and  still  are  excellent  fishing  places,  the  fish 
chiefly  caught  being  pickerel,  pike  and  bass.  Pickerel  are  caught  in  great 
numbers  in  the  spring,  above  the  dam  on  Lake  Keepawa  near  the  outlet 
of  the  Keepawa  River,  as  well  as  Hunters  Lodge  Narrows,  while  the 
Narrows  on  Obashing  Lake  is  also  a  favourite  resort  for  these  fish. 

GEOLOGY. 

GENERAL    STATEMENT. 

Geological  The  several  geological  systems  and  formations  represented  in  the 

Subdivisiona.  j^gj^n  covered  by  the  accompanying  map-sheets  and  subjacent  to  the 

Pleistocene    superficial   deposits,  may  be  thus   stated   in  descending 

order : — 

f  Silurian — Niagara, 
Palaeozoic  •<  Cambro-Silurian — Trenton, 

(^  Birdaeye  and  Black  River, 

i  HURONIAN. 

Arcu^an  <  Laurentian  —  Diorite-gneisa    and    granite-gneiss     or 
(^  ^^  Ftindamental  gneiss." 

Archfean  The  Archsean  rocks  of  the  region  here  described  may  naturally  be 

'^^^'  separated  into  two  great  subdivisions,  that  of  the  so-called  Lower 

Laurentian  Laurentian  and  the  Huronian,  although  a  few  small  isolated  inliers  of 
andUuronian.  crystalline  limestone,  and  one  at  least  of  a  dark-gray,  exceedingly 
squeezed  and  altered  gneissic  rock,  are  found  to  be  inclosed  in  the 
ordinary  granitic  and  dioritic  gneisses.  These  are  unimportant  in  this 
district)  and  so  small  in  area  that  it  has  not  been  possible  to  distin- 
guish them  separately  on  the  map.  They  resemble  very  plosely  rocks 
which  in  regions  further  to  the  south  and  south-east  are  known  as  the 
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Grenville  series.     The  present  report  therefore  does  not  inclade  any  Grenville 
discussion  of   the  relations  of  the   rocks  classed  as  Huronian  with  s®"®^. 
those  of  the  Grenville  series.     These  two  series  do  not  come  in  contact 
in  this  area,  and  the  question  of  their  relations  is  at  present  being  made 
the  subject  of  special  investigation  in  central  Ontario. 

Under  the  name  Laurentian,  in  the  area  here  described,  are  Laurentian. 
included  a  great  number  of  varietal  forms  of  granitic  and  dioritic 
materials,  having  essentially  the  chemical  and  mineralogical  com- 
position of  such  rock-types,  but  differing  in  their  foliated  texture, 
a  difference  which  although  almost  invariably  present  is  sometimes  ob- 
scure and  occasionally  fails  altogether.  Their  subdivision  in  the  pre- 
sent report  is  based  solely  on  their  petrographical  and  mineralogical 
characters,  for  although  their  prevailing  foliation,  frequently  marked 
by  alternating  bands  of  varying  composition  and  colour,  resembles  in 
some  respects  an  original  stratification,  it  has  been  found  impossible  to 
make  any  such  stratigraphical  subdivision  corresponding  to  that  of 
later  and  truly  bedded  formations. 

Detailed  investigations  both  in  the  field  and  with  the  microscope,  . 
by  various  geologists  and  petrographers,  have  of  late  led  to  the  belief  gneisses. 
that  most  of  these  gneisses  have  an  origin  in  common  with  their  more 
massive  equivalents,  and  that  the  prevailing  foliated  character  has 
been  imparted  to  the  rock-mass  by  differentiation  in  a  slowly  cooling 
magma  of  more  or  less  heterogeneous  composition,  or  as  a  result  of 
deformation  by  pressure  after  the  rock  had  undergone  either  partial  or 
complete  consolidation.  The  cogency  of  the  arguments  which  have 
been  urged  in  favour  of  the  recognition  of  the  greater  part,  at  least, 
of  these  rocks  as  foliated  irruptives  now  seems  beyond  question. 

Every  recent  report  aiming  at  scientific    accuracy,  is  necessarily  ,j^^  ^^  ^^ 
prefaced  by  an  apology  or  explanation  of  the  use  of  the  term  Laurentian  the  name 
to  include  such  gneissic  rocks  of  irruptive  origin,  that  have  been  in  a 
molten  or  plastic  condition  at  a  time  subsequent  to  the  deposition  and 
hardening  of  later  truly  stratified  rocks  with  which  they  are  intimately 
associated  and  occasionally  interfoliated. 

It  must  therefore  be  clearly  understood  that  in  placing  the  rocks 
here  representing  the  Lai^rentian  at  the  base  of  a  table  such  as  that 
just  given,  it  is  not  intended  to  indicate  that  they  stand  for  any 
distinct  or  prolonged  lapse  of  geological  time,  nor  to  affirm  that  these 
rocks  as  a  whole,  in  their  present  condition,  and  with  the  foliation 
they  now  possess,  really  antedate  those  of  the  Huronian  system.  This, 
it  will  be  shown,  is  not  the  case  in  many,  if  not  in  most  instances 
where  a  question  of  the  kind  can  be  determined. 
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Origin  of  ^^  Fandameiital  gneiss  is  here  therefore  accorded  a  priority  in 

FundUonental  description  to  which  it  is  not  structurallj  entitled,  as  it  may  possibly 
represent  in  great  part,  the  first-formed  crust  of  the  earth,  which,  neces- 
sarily thin  and  fragile,  and  so  liable  to  frequent  upwellings  of  the 
molten  mass  beneath,  has  undergone  successive  fusions  and  recement- 
ations  before  reaching  its  present  condition.  As  at  present  mapped,  it 
is  regarded  as  a  complex  of  irruptive  plutonic  rocks,  representing  re- 
peated and  intricate  intrusions  of  basic  and  acidic  material.  Although 
in  many  instances,  and  in  limited  areas,  the  succession  of  such  irrup- 
tions can  be  ascertained,  with  tolerable  accuracy,  any  attempt  to  cor- 
relate this  succession  in  detail  over  extended  areas,  has  invariably  ended 
in  more  or  less  complete  failure. 

Formation  of       ^^  general,  however,  it  may  be  stated  that  the  earliest  secretions  of 
Siorit»  m^  the  magma  from  which  these  rocks  have  solidified  consisted  of  a  series 
of  granitic  and  dioritic  gneisses,  very  evenly  and  distinctly  foliated, 
varying  in  colour  from  reddish  through  reddish-gray  and  gray,  to  dark- 
green  and  almost  black. 

Successive  These  gneissic  rocks  were  subsequently  invaded  by  a  massive,  deep- 

introsions.  jp^  biotite-homblende-gneiss  that  usually  possesses  a  more  or  less 
dbtinct  foliated  structure,  marked  by  the  parallel  alignment  of  the 
bisilicate  minerals.  It  seems  highly  probable,  however,  that  no  great 
lapse  of  time  intervened  between  these  successive  irruptions,  as  the 
latter  in  all  probability  represents  the  residual  portion  of  the  magma, 
necessarily  more  acidic  and  homogeneous  in  composition.  Dykes  of 
coarse  pegmatite,  as  well  as  of  fine-grained  aplite,  cut  the  different 
varieties  of  gneissic  rocks  or  are  frequently  interfoliated  with  them. 

Granite  near  ^^  ^^^  north-east  of  Lake  Temagami,  there  is  a  large  area  of  flesh- 
Annima-nipis-  ^ed  granite,  which  in  many  places,  especially  in  the  vicinity  of  Carry- 
ing and  Annima-nipissing  Lakes,  has  a  distinct  foliated  structure.  In 
appearance,  composition,  and  behaviour  it  has  so  close  a  resemblance 
to  similar  rocks  mapped  as  Laurentian  further  to  the  south  that  it  is 
proposed  to  include  it  with  these  rocks. 

Granite  area  Between  Temagami  and  Rabbit  lakes,  there  is  a  somewhat  similar 
between  Rab-  granite,  which,  however,  is  continuous  with  the  main  Laurentian  area 
garni  Lake,  to  the  south,  and  is  accordingly  designated  by  the  same  coloration. 
In  both  cases  these  rocks  pass  by  insensible  gradations  into  a  medium- 
textured  dark-green  gabbro  or  gabbro-diorite,  with  which  they  are 
intimately  associated,  by  an  increase  in  the  plagioclase  and  the  pre- 
ponderance of  hornblende  as  the  coloured  constituent.  Although  in 
the  accompanying  map  these  gabbro  masses  are  shown  in  the  colour 
usual  for  such  basic  intrusions,  it  must  be  borne  in  mind  that  they  are 
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believed  to  represent  basic  portions  or  segregations  of  the  same  magma 
that  has  elsewhere  crystallized  as  granite. 

The  Haronian  rocks  are  generally  clastic  in  composition,  appearance,  Huionian. 
and  microscopic  structure,  and  in  this  respect  are  in  marked  con- 
trast, even  in  their  most  altered  phases,  to  those  described  as  constitut- 
ing the  Laurentian  of  the  district.  A  large  proportion  of  these 
stratified  rocks  indicate  the  existence  of  intense  and  widespread 
vnlcanism,  which  evidently  characterized  this  period  ;  their  composition 
and  structure  showing  a  most  intimate  association  of  undoubted 
volcanic  ejectamenta  with  material  resulting  from  the  ordinary  pro- 
cesses of  erosion  and  sedimentation.  The  breccia  or  breccia-conglome- 
rate which  is  so  abundantly  represented,  and  here  forms  the  basal 
member  of  the  Huronian,  is  composed  chiefly  of  angular,  sub-angular, 
or  rounded  fragments  of  red  and  gray  granite,  diabase  of  different 
degrees  of  texture,  and  various  fine-grained  slaty  and  halleflinta-like 
rocks,  embedded  in  a  fine-grained,  often  argillitic  matrix,  consisting  of 
similar  material  in  a  much  finer  state  of  division,  with  chlorite  and 
sericite  filling  the  smaller  interstices. 

In  earlier  reports  on  these  rocks,  the  much  greater  relative  abun-  g^j  miscon- 
dance  of  the  granitic  fragments,  coupled  vrith  the  somewhat  distinct  oeptions 
foliation  observable  in  a  few  of  these,  was  evidently  taken  to  be  suf- 
ficiently strong  and  positive  evidence  to  justify  their  description  as 
strata  resulting  from  the  degradation  of  the  Laurentian  gneisses  and 
granites.  The  more  detailed  and  critical  examinations  made  during 
recent  years,  covering  the  country  between  Lakes  Huron  and  Temis- 
caming,  show,  however,  the  error  of  such  a  conclusion  in  any  wide  or 
general  sense.  Thus  the  rock,  first  described  under  the  name  of 
"  cbloritic  slate-conglomerate  "  by  Sir  William  Logan,  must  be  regarded 
as  essentially  of  pyroclastic  origin,  the  volcanic  ejectamenta  having  OTate.°°"^  ^™ 
been  evidently  spread  out  upon  the  bottom  of  a  shallow  sea,  where 
they  have  undergone  in  many  instances  considerable  attrition  and 
rearrangement  by  water.  Much  of  the  coarser  material  cannot  be 
correlated  with  anything  now  known  to  be  present  at  the  earth's  sur- 
^  in  this  r^on ;  while  the  intimate  association  of  this  rock  with 
diabase  and  gabbro  intrusive  masses,  rather  than  with  the  granites, 
reveals  a  close  genetic  relationship  subsisting  between  these  rocks, 
that  cannot  be  regarded  as  merely  accidental. 

Tbronghout  the  area,  the  Huronian,  where  fully  represented,  is  separ-       .  . 
•Ue  into  three  distinct  subdivisions  which  are,  in  ascending  order,  as  Uuronian. 
foUows: — (h)  Breccia  or  breccia-conglomerate.   {2,)  Oraywacke  sJude  or 
c^    (3.)  FeUpathic  eandstone  or  quartzite. 
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Breccia 
coDglomerate. 


Gra3rwaoke 
and  shale. 


Arkoee. 


Birdseye  and 
Black  River 
on  Lake 
Nipissing. 


As  a  rule,  the  lowest  number,  or  brecciA-conglomerate,  preeeats  only 
obscure  evidence  of  stratification,  and  wherever  such  were  visible  the 
rock  occurs  in  thick  massive  beds,  showing  only  a  slight  inclination  or 
dip.  This  may  be  well  seen  in  the  hills  on  either  side  of  Lake 
Temiscaming  between  the  Montreal  River  and  the  Old  Fort  Narrows. 
Where  subjected  to  pressure,  however,  as  is  very  frequently  the  case, 
the  cleavage-foliation  thus  developed  is  a  much  more  prominent 
structural  feature  and  is  thus  very  often  mistaken  for  the  bedding. 
This  is  especially  the  case  in  the  region  immediately  adjacent  to  Lake 
Temagami,  where  this  rock  is  very  widely  exposed  and  where  it  is 
associated  with  and  squeezed  between  large  masses  of  diabase  and 
granite. 

Superimposed  upon  this,  and  forming  a  transitional  rock  upwards 
into  the  succeeding  subdivision,  are  beds  of  varying  thicknesses  of  gray- 
wacke  or  felspathic  sandstone,  less  massive  in  structure;  while  the 
coarser  fragmental  material  gradually  disappears  as  an  ascent 
is  made  in  the  series.  The  succeeding  shale  or  slate,  which  is  in  general 
very  similar  in  composition  to  the  graywacke  or  the  finer  matrix  of 
the  breccia-conglomerate  beneath,  is  often  beautifully  banded  in  vary- 
ing shades  of  green,  purple  or  brown.  The  cleavage  in  most  cases 
corresponds  with  the  bedding,  although  occasional  instances  were 
noticed  where  cleavage  or  jointage  planes  were  developed  at  con- 
siderable angles  with  this  bedding.  Superimposed  on  this  slate,  in 
many  parts  of  the  area,  is  a  very  massive  much  jointed  quartzite  or 
grit,  generally  sea-green  in  colour  because  of  the  abundance  of 
minute  scales  of  sericite  distributed  through  the  finer  portions  of  the 
rock.  Occasionally,  however,  it  has  a  reddish  tinge,  and  the  arkose 
then  closely  resembles  a  granite,  both  in  composition  and  appearance. 
The  rock  is  so  massive  that  it  is  often  only  by  the  parallel  alignment  of 
certain  coarse  quartzose  and  other  fragments  that  the  original  bedding 
can  be  distinguished.  These  various  members  of  the  Huronian  here 
follow  one  another  in  regular  and  ofton  nearly  horizontal  succession, 
except  in  the  vicinity  of  the  large  igneous  masses,  where  they  show 
considerable  evidence  of  disturbance  as  well  as  of  alteration. 

The  Palseozoic  rocks  represented  in  this  area  consist  of  outlying 
patches  of  the  following  formations: — (1)  Birdseye  and  Black  River ^ 
(2)  Loioer  Trenton,  (3)  Niagardk, 

The  outliers  representing  the  Birdseye  and  Black  River  formation, 
are  exposed  on  some  of  the  islands  composing  the  Manitou  group  in 
Lake  Nipissing.  These  are  of  very  limited  extent  and  consist  of  sand- 
stones, limestones  and  shales,  the  whole  section  probably  not  exceed- 
ing thirty  feet  in  thickness. 
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Some  small  exposures  of  sandstones  and  arenaceous  limestones  occur  Trenton 
overlying  unoonformablj  the  gneissic  rocks  of  the  Laurentian  on  the  Mattawa, 
Ottawa  River  below  Mattawa.     The  fossils  secured  from  these  thin 
exposures,  indicate  that  the  containing  rocks  are  of  lower  Trenton  age, 
and  thus  somewhat  higher  in  the  stratigraphical  succession  than  those 
occurring  on  the  Manitou  Islands. 

The  Niagara  formation,  as  exhibited  in  this  district,  is  composed  of  Niagara  form- 
light-bujff  or  cream-coloured  limestones  and  shales,  with  a  basal  boulder-  T^^ming. 
conglomerate,  or  sandstone,  unconformablj  overlying  the  Huronian 
slates  and  quartzites  on  the  shores  and  islands  of  the  northern  portion 
of  Lake  Temiscaming.     The  strata  composing  this  formation  form  a 
low,  shallow,  synclinal  trough. 

The  coarser  varieties  of  drift  material,  such  as  boulders  gravel  and  Pleistocene 
sand,  are  rather  abundantly  represented  on  the  higher  grounds,  the  ^®P<^*"- 
surface  being  everywhere  more  or  less  encumbered  with  the  larger 
erratics,  especially  on  those  slopes  facing  southward,  while  the  com- 
paratively shallow  and  rocky  intervening  valleys  are  frequently  filled 
with  coarse  yellow  sand,  sometimes  derived  mainly  from  the  decom- 
position of  rock  almost  in  situ.  These  boulders  are  usually  of  rock 
types  prevalent  in  the  district,  but  some  show  carriage  from  consider- 
able distances.  With  the  exception  perhaps  of  the  Mattawa,  Nipiss- 
ing,  and  Temiscaming  valleys,  there  is  little  or  no  clay  present  in  this 
district,  the  flatter  details  of  topographical  outline  being  given  chiefly 
by  deposits  of  coarse  yellow  sand.  In  the  Temiscaming  valley,  there 
is  a  thick  and  extensive  deposit  of  a  stiff,  stratified,  gray  clay  which  in 
many  places  effectually  conceals  the  rock  beneath.  This  clay  occurs 
in  flats  of  considerable  area,  through  which  the  various  streams  have 
cut  deep  and  tortuous  channels,  while  protruding  through  these  clay 
plains  are  steep  and  rocky  hills  of  the  prevailing  types  of  the  Huronian 
strata.  In  the  wide  depression  the  deepest  and  most  northern  portion 
of  which  is  occupied  by  the  Mattawa  River,  and  which  has  also  been 
utilized  in  the  construction  of  the  Canadian  Pacific  Railway,  the  minor 
valleys,  and  often  too  the  separating  rounded  rocky  elevations,  are 
covered  by  clay  deposits  containing  a  considerable  intermixture  of 
boulders. 

In  the  vicinity  of  North  Bay  and  Sturgeon  Falls,  a  considerable 
depth  of  coarse  and  yellow  sand  is  present  at  the  surface,  concealing 
the  gray  clay  beneath  ;  but  to  the  west  of  Sturgeon  Falls,  especially  in 
the  vicinity  of  Vomer,  the  stiff,  gray,  stratified  clay  comes  to  the  surface, 
fornnng  flats  which  have  been  burnt  over  or  cleared.  So  far  no  fossils 
have  been  found  in  these  clays,  although  in  places  diligent  search 
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was  made  for  any  such  evidence  of  their  origin,  especially  in 
the  hard  concretionary  nodules  which  may  be  occasionally  noticed. 

Are  18  covered  The  areas  covered  by  the  several  rock-formations  may  be  stated 
^k'foi!^  roughly  as  follows :  On  the  Lake  Nipissing  sheet  there  are  about  3186 
tioDB.  square  miles  of  Laurentian,  and   270  square  miles  of  Huronian,  while 

on  the  Lake  Temiscaming  sheet  there  are  only  946  square  miles  of 
Laurentian,  2470  square  miles  of  Huronian  and  associated  eruptives, 
and  forty  square  miles  of  Silurian.  The  two  sheets  combined  there- 
fore show  4132  square  miles  occupied  by  Laurentian,  and  2740  square 
miles  by  Huronian  and  associated  granites  and  diabases.  The  Silurian 
covers  about  forty  square  miles,  but  extends  north-westward  to  a  con- 
siderable distance  beyond  the  northern  confines  of  the  Lake  Temis- 
caming sheet.  The  aggregate  area  of  Cambro-Silurian  strata  exposed 
on  liake  Nipissing  and  Ottawa  River  is  less  than  two  square  miles. 

Laurentian. 

Origin  of  name      The  name  Laurentian  was  originally  proposed  by  Sir  William  Logan, 
in  1853,  as  the  most  appropriate  designation  for  rocks  classified  by 
him   in  previous  reports  as  the  "Metamorphic  Series,"   and  which 
were  believed  to  be  identical  in  composition  and  origin  with  similar 
rocks  so  named  and  described  by  Lyell.     The  term  thus  introduced 
soon  received  an  almost  universal  adoption  by  geologists,  as  a  conveni- 
.  ent  one  for  the  gneissic  crystalline  rocks  found  to  underlie  unconform- 
ably  the  Palaeozoic  strata,  and  presumably  forming  the  oldest  of  the 
Urgent  need    geological  systems.     The  urgent  need  of  such  a  distinctive  appellation 
of  name.  -^^s  recognized  as  a  consequence  of  the  ambiguity  which  would  neces- 

sarily arise  from  the  use  of  such  a  general  term  as  "  metamorphic," 
which  is  applicable  to  any  group  of  strata  in  an  altered  condition, 
while  the  peculiar  fitness  of  the  name  was  suggested  by  the  fact  that 
these  rocks  were  found  to  constitute  the  bulk  of  the  Lauren  tide  moun- 
tains, a  series  of  elevations  lying  to  the  north  of  the  River  St.  Law- 
rence, and  which  were  so  called  by  the  late  Mr.  Gameau,  the  historian 
of  Quebec. 

Origin  of  term  The  term  "  gneiss  *'  or  "  gneuss  "  was  originally  employed  by  the 
"  gneiM-"  early  Saxon  miners  for  the  country-rock  containing  the  Erzgebirge  silver 
ore  deposits  The  rocks  so  named  were  divided  into  a  "  red "  and 
"  gray  "  variety,  which  although  differing  somewhat  in  their  component 
minerals  presented  many  features  in  common  that  caused  them  to  be 
included  under  a  uniform  designation.  The  rocks  so  described  are 
closely  analogous  in  composition  and  structure  to  many  of  the  rocks 
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within  the  area  of  the  present  map-sheets,  and  to  which  the  name 
"  gneiss "  has  been  usually  applied.  The  name  was  very  generally 
adopted  by  geologists,  and  its  use  was  primarily  restricted  to  rocks  essen- 
tially granitic  in  their  composition  and  appearance,  differentiated 
solely  on  account  of  their  foliated  texture ;  the  persistency  of  this 
peculiar  structure  over  large  areas,  presumably  furnishing  proof  of  a 
difference  in  origin  from  the  normal  or  massive  type.  Gradually,  Use  of  term 
however,  the  use  of  the  term  became  so  extended  as  to  include  a  great 
variety  of  crystalline  rocks  differing  widely  in  composition  and  origin, 
but  which  exhibited  in  common  a  more  or  less  decided  tendency  to  a 
parallel  arrangement  of  their  component  minerals. 

Although   modem  petrographical   studies  have  demonstrated  the  Gneiss  useful 
inapplicability  of  such  a  term  for  purposes  of  accurate  description,  fiew'term!*'^ 
except  as  an  affix  to  denote  the  structural  features  of  the  rock-types 
examined,  the  name  must  still  be  employed  as  a  convenient  ^^  field " 
term,  as  a  means  of  rough  description  and  correlation,  where  detailed 
microscopic  examination  is  either  impossible  or  considered  unnecessary. 

The  origin  of  these  gneissic  crystalline  rocks  was,  for  a  long  time,  Oriffin  of  cry- 
more  or  less  a  matter  of  theory  and  conjecture.  Previous  to  the  pro- 
mulgation of  the  theories  regarding  rock  metamorphism,  first  held  by 
Hutton  and  subsequently  by  Lyell,  to  whom  we  owe  the  first  use  and 
definition  of  this  term,  these  rocks  were  regarded  as  portions  of  the 
primeval  crust,  which  had  either  never  been  enveloped  by  the  later 
sedimentaries,  or  from  which  such  covering,  if  originally  present,  had 
been  removed  as  a  result  of  subsequent  upheaval  and  denudation. 
Such  rocks  were  then  almost  invariably  referred  to  as  the  "  Funda- 
mental gneiss  or  granite "  and  believed  to  be  the  basement  or  fioor 
upon  which  all  subsequent  sedimentary  formations  were  deposited. 
Metamorphism,  either  regional  or  contact,  has  always  been  considered 
the  most  potent  influence  in  the  destruction  of  evidences  of  original 
structure  and  composition  in  rocks  subjected  to  the  effect  of  the  earth's 
internal  heat,  or  that  engendered  by  the  proximity  of  eruptive  masses. 

The  various  changes,  however,  which  this   term  describes,  were  for  Metamor- 
a  long  time  thought  to  be  confined  entirely  to  sedimentary  strata,  finSTto  wdi" 
while  masses  of  igneous  plutonic  rocks  were  regarded  as  too  hard  and  ™en*ary  rocks 
unyielding  to  be  at  all  affected  by  the  metamorphosing  agencies  of  even 
the  moet  profound  orographic  movements.     Foliation,  though  long  held  Foliation  dis- 
to  be  entirely  distinct  from  stratification  in  the  case  of  slaty  and  other  gir^tifi^^ion. 
allied  rocks,  was  in  the  instance  of  these  gneissic  rocks  regarded  as  the 
surviving  traces  of  the  parallel  structure  due  to  original  sedimentation, 
which  had  escaped  obliteration.     It  is  only  in   very   recent  years 
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that  this  impression  has  been  overcome  by  detailed  examination  and 
study,  both  in  the  field  and  with  the  microscope,  carried  on  by  many 
individual  observers  in  large  and  widely  separated  districts,  showing 
clearly  that  foliation  and  schistosity  cannot  be  assumed  to  denote 
original  stratification. 

The  first  really  exact  and  satisfactory  account  of  crystalline  schists 
resulting  from  the  metamorphism  of  massive  eruptives,  was  given  as 
the  outcome  of  the  detailed  work  by  Lossen  in  the  Hartz  Mountains, 
who,  as  early  as  1872^,  directed  attention  to  the  deformation  of  diabases 
occurring  in  contact  with  granites,  and  showed  the  close  analogy 
existing  between  the  results  of  contact  and  regional  metamorphism,  as 
well  as  the  production  by  metamorphic  agencies  of  a  foliated  structure 
not  connected  in  any  way  with  stratification. 

The  most  important  contribution,  however,  in  regard  to  the  efiects 
of  dynamic  metamorphism,  appeared  in  1884,  from  the  pen  of  Prof. 
Johannes  Lehmann,  who  after  several  year8  detailed  studies  on  the 
origin  of  crystalline  schists,  based  on  a  very  large  number  of  observa- 
tions, made  chiefly  in  Saxony,  but  also  in  Bavaria  and  Bohemia,  pub- 
lished his  celebrated  memoir  on  this  subject,  f  The  conclusion  is  reached 
that  '*  gneiss  "  is  simply  a  structural  form  of  granular  felspathic  rocks, 
and  as  such  is  capable  of  subdivision  according  to  composition  into 
varieties  corresponding  with  the  types  of  the  ordinary  massive 
plutonics, while  the  prevailing  parallel  structure  may  be,but  very  rarely 
is,  original.  He  regards  these  foliated  rocks  as  of  igneous  origin  and 
not  in  any  way  related  to  sedimentary  deposits,  the  characteristic 
structure  being  developed  as  a  result  of  '*  stretching  "  when  the  rock 
was  in  a  solid  state.  It  is  further  concluded  that  such  rocks  become 
more  evenly  and  finely  banded  in  proportion  to  the  intensity  of  such 
"  stretching  "  action. 

Daubr^  was  also  convinced  that  the  schistose  and  foliated  structures 
frequently  assumed  by  massive  rocks  was  not  connected  with  original 
stratification,  but  secondarily  developed  as  a  result  of  pressure  before 
the  rock  had  wholly  solidified.  |Naumann  emphasizes  this  latter  fact, 
while  Reusch,  from  studies  undertaken  in  the  vicinity  of  Bergen  in 
Norway,  also  comes  to  similar  conclusions.  In  England,  TeaU,  from 
his  examination  of  the  metamorphic  area  in  the  vicinity  of  the  Lizard 
in   Corn  wall  1 1  reaches  results  closely  resembling  those  of  Lehmann ; 

*Zeit0chr.  Deutscb.  GeoL  Gesell.  vol.  XXIV,  p.  763,  Berlin,  1872. 
tUntersuohungen  tiber  die  Bnstehung  der  Altkrystallinisoben  Sohiefei^gesteine. 
Bonn,  1884. 

^Etudes  B3mth^tiqufl8  de  g^loRie  Ex  p^rimen  telle,  p.  432.    Paris,  1879. 
llQeoL  Mag.,  Nov.,  1886. 
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while  in  the  United  States,  in  the  gabbro  area  near  Baltimore, 
Maryland,  as  well  as  in  the  greenstone-schist  area  of  the  Menominee 
and  Marquette  regions  in  Michigan,  the  late  Prof.  Qeo.  H.  Williams 
has  shown  the  secondary  development  of  a  schistose  structure  in  ori- 
ginally massive  plutonic  rocks.*  In  Canada,  Lawson,t  from  his  examin-  Work  by 
ation  and  studies  of  the  rocks  of  the  Lake  of  the  Woods  and  Rainy 
Lake  districts,  was  the  first  to  draw  attention  to  the  fact  that  the 
various  foliated  crystalline  rocks  usually  classified  as  Laurentian, 
were  largely  plutonic  rocks,  which  have  crystallized  slowly,  probably 
under  an  extremely  ^adual  diminution  of  temperature,  from  a  thickly 
visdd,  coherent  or  tough  hydrothermal  magma.  The  foliation  was  ex- 
plained as  a  result  of  "  differential  pressure  which  by  causing  a  yield- 
ing or  deformation,  induced  a  flow  in  the  mass." 

Previous,  however,  to  the  appearance  of  these  results,  the  meta-  Metamor- 
morphism  of  sedimentary  rocks  occurring  *'  as  deeply  buried  and 
sunken  strata  "  had  been  so  clearly  described  and  so  strongly  advocated 
hj  Lyell  and  others,  that  their  views  gained  an  almost  immediate  and 
world-wide  credence  and  adoption.  It  is  therefore  not  surprising  that, 
in  the  desire  to  trace  back  as  far  as  possible  the  sequence  of  geological 
events  as  revealed  by  the  accumulation  of  stratified  deposits,  there 
should  have  been  included  at  the  base  a  complex  of  crystalline  rocks 
attesting  the  presence  not  of  conditions  favourable  to  sedimentation 
but  revealing  the  early  unstability  of  the  necessarily  thin  and  weak 
crustf  as  a  consequence  of  which  it  was  probably  peculiarly  subject  to  up- 
wellings  of  the  molten  mass  beneath.  The  ultimate  result  being 
a  series  of  immense  batholitic  intrusions,  composed  for  the  most 
part  of  foliated  plutonic  rocks,  which  subsequent  upheaval  and 
denudation  have  revealed  at  the  present  surface  of  the  earth.  The 
XMitward  resemblance  of  these  foliated  or  gneissic  rocks  to  certain  Re9emblance 
undoubted  clastic  rocks,  present  in  later  geological  formations,  stratified 
which  were  known  to  have  undergone  extensive  deformation  and  alter-  ^^^' 
ation ;  as  well  as  their  interfoliation  with  truly  bedded  rocks  seemed 
abundant  reasons  for  their  classification  as  one  uninterrupted  series  rep- 
resented by  this  immense  accumulation  of  stratified  material.  Their 
intimate  association  with  crystalline  limestones,  which  were  believed  to 
have  originated  in  much  the  same  manner  as  later  calcareous  strata,  was 
abo  cited  as  additional  evidence  of  their  deposition  as  ordinary  aqueous 
sediments.  Subsequent  work  in  the  county  of  Argenteuil,  rendered  al- 
most classic  by  the  detailed  labours  of  Sir  William  Logan,  as  well  as 

*BaIL  U.  a  GeoL  Surv..  Nob.  28  and  62. 

tAmraal  Report  GeoL  Sarv.  Can.,  vol.  I.,  (N.S.).,  Part  o.  o.,  1886. 
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in  other  extensive  areas  of  Archsean  rocks  in  Canada,  have  since  shown 
the  fallacy  of  many  of  the  conclusions  then  reached,  and  both  Adams 
and  Ells  are  firmly  convinced  that  the  undoubtedly  clastic  rocks  pre- 
sent in  the  area  usually  considered  as  **  typical ''  of  the  Laurentian,  form 
but  a  small  proportion  of  the  rocky  complex,  while  they  are 
associated  with  and  inclosed  by  much  greater  volumes  of  gneissic 
rocks  closely  allied  in  petrographical  characters  to  granite,  diorite  and 
gabbro. 

Difficulties  at-  In  the  early  years  of  the  Canadian  Geological  Survey,  the  advance 
examinations,  of  accurate  and  detailed  information  regarding  these  rocks  was  greatly 
retarded  for  several  very  obvious  reasons.  In  the  first  place,  by  far 
the  larger  portion  of  the  country  characterized  by  the  presence  of  such 
rooks  was  a  vast  almost  uninhabited  wilderness  of  forest.  The  only 
access  to  such  regions  was  by  means  of  canoes,  through  obstructed  and 
often  little  known  routes  of  travel.  These  conditions  have  in  a  great 
many  instances  been  improved  of  late  years  by  the  gradual  settlement 
of  the  country  and  the  necessary  construction  of  roads.  In  the  Eecond 
place,  great  difficulty  was  for  a  long  time  experienced  in  obtaining 
trained  and  reliable  observers  competent  to  deal  with  the  many  diffi- 
cult and  complex  problems  presented.  Sir  William  Logan,  when 
carrying  on  his  work  in  this  connection,  was  often  forced  to  depend  for 
information  covering  many  essential  details,  on  observations  by  men 
scarcely  possessed  of  the  requisite  qualifications. 

Thirdly,  the  extreme  metamorjphism  and  deformation  to  which  all 
such  rocks  had  presumably  been  subjected  on  account  of  their  very 
great  antiquity,  and  the  absence  of  any  known  methods  by  which  their 
original  minute  structures  and  mineralogical  composition  could  be 
deciphered,  presented  seemingly  insuperable  barriers  to  the  complete 
and  satisfactory  explanation  of  their  origin.  In  the  fourth  place,  the 
very  natural  assumption  that  such  rocks  represented  extremely  meta- 
morphosed sediments,  and  the  consequent  application  of  the  ordinary 
methods  of  geological  research  made  use  of  in  the  much  later  and 
typical  stratified  deposits,  served  only  to  aggravate  the  difficulties 
already  existing. 

Use  of  micro-       The  adoption  of  the  microscope  for  petrographical  research  removed 
"^^  the  main  difficulties  attending  a  satisfactory  study  of  these  rocks, 

marking  an  era  in  geology,  since  which  time  the  progress  in  exact 
knowledge  has  been  rapid.  In  fact,  the  accumulation  of  reliable  in- 
formation connected  with  this  long-debated  subject  has  already  assumed 
such  large  proportions  that  many  geologists  look  hopefully  forward  to  the 
time  when  we  shall  probably  possess  an  even  more  complete  knowledge 
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of  these  rocks  and  their  manner  of  formation  than  we  now  do  of  many 
more  recent  rocks. 

In  1844,  when  Logan  decided  to  make  an  examination  of  the  region  Loean'a  work 
bordering  the  Ottawa  River,  he  found  a  mass  of  foliated  crystalline  River!*^* 
rocks  that  seemed  to  him  capable  of  subdivision  into  two  conform- 
able series^  although  in  this  as  well  as  many  succeeding  reports,  he 
included  them   under  the  one  group,  which  he  subsequently  called 
Lower  Laurentian.     The  lower  or  older  series  consisted  exclusively 
of  '*  syenitic  gneiss  showing  no  end  to  the  diversity  of  arrangement 
in  which  the  minerals  and  the  colours  will  be  observed,  but  there  is  a 
never  failing  constancy  in    respect  to   their  parallelism.     But   this 
though  never  absent  is  sometimes  obscure."     These  rocks  were  sup-  Subdivision 
posed  by  Logan  to  occur  in  the  form  of  a  low  anticlinal  arch  in  the  and  Lower 
r^on  extending  from  the  Mattawa  River  to  the  vicinity  of  the  com-  Laurentian. 
bined  mouths  of  the  Montreal  and  Matabitchouan  on  Lake  Temiscam- 
ing.      The  upper  series  is  stated  to  crop  out  in  the  district  to  the 
sooth  of  the  Mattawa  and  Ottawa  rivers  and  to  be  characterized  *'  by 
the  presence  of  important  bands  of  limestone  which  have  undergone 
extensive  crystallization  as  a  result  of  extreme  metamorphism,"  while 
the  various  gneissic  rocks  which  separate  the  several  bands  of  limestone 
"  differ  iu  no  way  either  in  constituent  quality  or  diversity  of  arrange- 
ment from  the  gneiss  lower  down." 

Sabsequently,   this  lower  gneiss  was  called   the  "  Ottawa  Series,''  Ottawa  and 
while  the  upper  group,  differentiated  solely  in  the  first  place  on  account  3^^^^ 
of  the  presence  of  the  limestones,  was  included  under  the  name  Middle 
Laurentian  or  Qrenville  Series.     The  name  Upper  Laurentian  was  Upi>er  Lau 
given  to  a  terrane  formed  chiefly  of  anorthosites  which  were  after-  '^^^^'"^ 
wmrds  shown  to  be  of  irruptive  origin,  and  with  which  were  classified 
by  mistake  certain  gneissic  and  limestone  bands,  identical  in  char- 
actor  with  Uiose  included  as  the  Grenville  Series  and  to  which  they 
dearly  belong. 

In  the  district  therefore  covered  by  the  Nipissing  and  Temiscaming 
riieetB,  the  rocks  to  be  described  would,  under  the  old  classification,  have 
been  included  as  Lower  Laurentian,  although  in  the  area  to  the  south 
oC  the  Mattawa  River,  precisely  similar  gneissic  rocks,  because  of  their 
inclusion  of  small  isolated  patches  of  crystalline  limestone,  have  usually 
been  described  as  of  Grenville  or  Middle  Laurentian  age.  These 
patches  of  crystalline  limestone  are  only  very  occasionally  present  and 
are  evidently  caught  up  by  and  embedded  in  much  greater  volumes  of 
gneissic  or  foliated  rocks  here  of  truly  igneous  origin,  in  such  a  way 
as  to  point  to  the  conclusion  that  in  these  limestones  we  may  have 
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small  remaining  portions  of  a  sedimentary  series,  wbich,  although 
highly  altered,  have  not  been  wholly  absorbed  by  the  surrounding  foliated 
material. 

Uie  of  term  The  term  Laurentian,  as  applied  in  connection  with  the  map-sheets 
here  under  description,  therefore  includes  only  such  granite  and  diorite 
gneisses  as  are  usually  characteristic  of  this  ancient  complex. 

The  gneissic  rocks  exposed  throughout  this  district  fall  naturally 
into  two  great  groups. 


Two  groups  of 
gneisses. 


I.  An  acidic  group : — consisting  of  those  foliated  rocks,  similar  in 
composition  to  granites,  etc.,  to  which  they  correspond,  their 
differentiation  being  determined  solely  by  their  foliated  texture, 
which  usually  pronounced,  is  sometimes  obscure  and  occasionally 
altogether  absent. 

II.  A  basic  group : — These  rocks  occur  interbanded  with  the  more 
acidic  gneisses  and  represent  either  basic  segregated  portions  of 
the  granite  magma,  or  foliated  basic  irruptives  allied  to  diorites, 
diabases,  etc.,  caught  up  in  it. 

The  results  obtained  from  the  detailed  petrographical  examination 
of  the  large  number  of  thin  sections  prepared  from  typical  specimens, 
specially  selected  as  representing  all  the  observed  varieties  occurring 
in  the  region,  coupled  with  extended  observations  concerning  their 
field  relations,  has  furnished  the  most  convincing  proof  that  the  vast 
majority  of  such  rocks  may  be  referred  to  some  type  of  irruptive  mat- 
erial. On  the  other  hand,  those  gneisses  whose  origin  may  be  in  doubt 
and  which  are  in  some  cases  held  to  be  sedimentary,  constitute  an  ex- 
Q^.  .  ,  ceedingly  small  proportion  of  the  whole  series.  In  fact,  the  results 
Sir  A.  Greikie.  obtained  from  the  examination  and  study  are  very  closely  analogous  to 
the  conclusions  arrived  at  by  Sir  Archibald  Geikie  regarding  similar 
old  rocks  exposed  in  the  British  Isles,  who  says :  "  These  rocks  are  in 
the  main  various  forms  of  eruptive  material  ranging  from  highly  acidic 
to  highly  basic ;  they  form  in  general  a  complex  mass  belonging  to 
successive  periods  of  extrusion ;  some  of  their  coarse  structures  are 
probably  due  to  a  process  of  segregation  in  still  fluid  or  mobile,  pro- 
bably molten  material  consolidating  below  the  surface ;  their  granulated 
and  schistose  character  and  their  folded  and  crumpled  structures  point 
to  subsequent  intense  crushing  and  deformation ;  their  apparent  alter- 
nation with  limestone  and  other  rocks  which  are  probably  of  sedimen- 
tary origin  are  deceptive,  indicating  no  real  continuity  of  formation, 
but  pointing  to  the  intrusive  character  of  the  gneiss.'' 
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The  chief  facts  which  together  seem  to  prove  the  originally  igneous 
character  of  the  rocks  above  referred  to  may  be  stated  as  follows : — 

1.  Composition  of  the  gneissie  rocks, — The  microscope  reveals  at  once 
the  identity  of  these  in  mineralogical  composition  with  the  different 
known  varieties  of  granite  and  diorite,  the  constituents  present,  in 
many  cases,  showing  little  or  no  alteration,  except  that  produced  by  of  gneissee. 
local  weathering,  or  as  a  result  of  somewhat  limited  dynamic  metamor- 
phism. 

In  order  to  ascertain  whether  the  chemical  composition  of  these 
gneissie  rocks  would  bear  out  the  conclusions  derived  from  their 
study  in  the  field  and  under  the  microscope,  six  analyses  were  made  in 
the  Laboratory  of  the  Survey  by  Mr.  F.  G.  Wait.  The  following 
are  the  results  : — * 


Silica. 

Alumina. 

Ferrio  oxide. 

Ferrous  oxide  ...   . 
Manganous  oxide. . . 

Lime 

Magnesia 

Potaaaa 

Soda. 

Water  at  KKTC... 
.1     above  10(f  0. 


Totals... 


I 


71-69 
14-84 


1-25 

tr. 

1-03 

0-37 

7-09 

3  13 

010 

0-49 

99-99 


II. 


a 


17-46 


1-88 


2-14 
0-62 
2-77 
518 
006 
0-47 


99-37 


III. 


I 
i 


o 


67-74 
16  1.S 
1  50 
1-96 
tr. 
4-41 
1  36 
1-30 
4-92 
010 
0-86 


100-28 


IV. 


67  50 
18-23 


2 


1-85 
1  56 
4-25 
3-79 
008 
0-90 


100-55 


.1 

II 


VI 


Analyse 


66-94 
17-84 


4-30 

tr. 

1-86 

1-82 

336 

185 

0-15 

1-75 


99-87 


44-92 
18  88 
2  73 
13-76 
0  26 
9*07 
5-38 
0-53 
2  94 
0*20 
1-62 


100-29 


I.  Granitite-gneiss  from  west  shore  of  Taggart  Bay,  Keepawa  Lake — 
in  previous  reports  usually  referred  to  as  red  orthoclase  gneiss,  grani- 
toid gneiss  or  gneissoid  syenite.  The  rock  is  of  a  deep  fiesh-red  colour,  I^eBcription  of 
massive  and  granitic  in  appearance,  the  foliation  being  imparted  by  the 
parallel  disposition  of  the  coloured  constituents.  It  is  highly  felspathic 
and  only  very  occasional  thin  bands  of  basic  material  occur  which  are  at 
all  continuous.  It  contains  much  microcline,  orthoclase,  plagioclase  and 
quartz,  with  much  smaller  quantities  of  biotite  and  epidote.  Sphene, 
sericite,  chlorite,  apatite,  allanite  and  zircon  are  present  as  accidental 
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Description  of  or  secondary  minerals.     The  rock  has  evidently  been  su 

222S^.         siderable   pressure.     The  felspar  and   quartz  have  of 

advanced  granulation,  while  the  surviving  large  indi^ 

marked  undulous  extinction.      Microcline,  as  might  b 

abundant)  as  also  areas  of  granophyre. 

II.  Granitite-gneiss  from  south  shore  of  McLarens 
Lake.  This  was  selected  as  representing  the  light  reddif 
genisses  so  common  in  the  district.  The  hand  specimex 
gray,  rather  fine-grained  micaceous  granitic  rock,  tinged 
of  iron,  and  showing  only  indistinct  foliation.  Compose 
microcline,  plagioclase,  quartz  and  biotite  with  a 
zircon,  sphene,  magnetite  and  occasional  minute  individu< 
muscovite  and  epidote.  The  biotite  shows  a  sligh 
chlorite  in  some  instances  and  occurs  for  the  most  part  i 
plates,  possessing  a  rude  parallelism  and  rarely  aggre( 
It  shows  only  slight  evidence  of  pressure. 

III.  Granitite-gneiss  from  west  shore.  Lake  Temisci 
end  of  Opimika  Narrows.  A  good  average  sample  c 
so-called  gray-gneiss.  Macroscopically,  this  is  a  very  du 
rock,  the  foliation  being  produced  by  alternating  ban< 
dark-gray  colours.  The  darker  bands  are  composed  al 
the  coloured  constituents  while  the  light-gray  portios 
chiefly  of  quartz  and  felspar.  The  thin  section  shows  qui 
plagioclase,  biotite  and  epidote  as  the  principal  constitu 
and  titanite  are  common  inclusions  in  the  mica. 

lY .  Granite-gneiss  from  the  north-west  shore  of  Leoni 
steed  Lake.  The  hand  specimen  shows  a  rather  coarse-g 
indistinctly  foliated  rock,  much  stained  with  yellow 
oxide  and  showing  large  phenocrysts  of  white  orthocla 
minerals  present  are  orthoclase,  microcline,  plagioclase, 
and  muscovite.  Apatite,  zircon,  epidote,  zoisite,  allani 
were  also  noted  in  very  small  quantities.  The  rock  hae 
subjected  to  considerable  dynamic  action.  The  muscov 
intergrown  with  perfectly  fresh  reddish-brown  biotite. 

V.  Cyanite-granite-gneiss  from  the  east  shore  of  the 
half  a  mile  north  of  Snake  Creek.  The  hand  specimen 
grained  granitic  rock  with  a  distinctly  banded  struc 
layers  rich  in  biotite,  alternating  with  layers  of  qua 
comparatively  free  from  that  mineral.  The  distinctive 
rock  is  the  abundance  in  portions  of  it  of  a  light,  to  de< 
in  large  columnar  individuals,  some  of  which  are  hall 
and  an  inch  in  length  ;  garnets  of  a  deep  pink  colour  ar 
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and  some  individuals  are  as  much  as  half  an  inch  in  diameter.  Under 
the  microscope  the  rock  is  seen  to  be  composed  of  orthoclase^plagioclase, 
quartz,  biotite,  cyanite  and  garnet  with  smaller  quantities  of  muscovite, 
graphite,  titanite,  zircon,  apatite,  pyrite,  pyrrhotite  and  epidote.  The 
rock  is  typically  holocrystalline  and  granitic  and  shows  no  extreme 
evidence  of  granulation. 

VI.  Quartz-mica-diorite-gneiss  from  Ottertail  Creek,  lower  end  of 
the  2nd  portage  above  the  junction  with  the  north  branch.  In  the 
band  specimen  this  is  a  dark-gray,  almost  black,  glistening,  evenly 
foliated  rock  stained  in  places  with  iron  oxide.  lb  is  composed  of  plagio- 
clase,  orthoclase,  quartz,  hornblende  and  biotite,  with  sphene,  apatite,  zir. 
con,  pyrite,  magnetite  and  limonite  as  accessory  minerals.  The  hornblende 
ia  much  more  abundant  than  the  biotite.  The  evidence  of  pressure  is 
very  limited.  The  rock  constitutes  the  dark  basic  bands  so  character- 
istic of  exposures  of  the  gray  gneiss. 

Time  would  not  permit  of  the  separate  analysis  of  each  rock-type 
included  in  the  accompanying  table,  and  therefore  no  attempt  can  be  ^® "amiaSnis 
made  to  institute  comparisons  in  detail  with  the  published  analyses  of 
granites  and  diorites.  Sufficient  has  been  done,  however,  to  show 
somewhat  clearly  that  in  general  these  foliated  rocks  bear  a  close 
analogy  in  chemical  composition  to  their  massive  equivalents,  while  on 
the  other  hand,  they  are  quite  different  in  this  respect  from  any  rock 
resulting  from  ordinary  processes  of  sedimentation.  As  Dr.  Adams 
remarks,*  the  points  of  distinction  and  those  which  mark  them  as  of 
igneous  origin  are,  high  silica,  combined  with  low  alumina  and  high 
percentage  of  alkalies.  The  lime  also,  as  is  usually  the  case  in  granites, 
is  in  excess  of  the  magnesia.  It  would  seem,  however,  that  the  granite* 
gneisses,  as  a  rule,  are  more  basic  than  their  massive  equivalents, 
although  presenting  an  equally  wide  range  in  their  silica  contents. 
The  decrease  in  silica  is  accompanied  by  an  increase  in  the  alumina, 
while  soda  tends  to  exceed  potash  in  the  more  basic  varieties  thus 
marking  a  passage  to  the  gabbros  and  diorites.  The  high  percentage 
of  alumina  with  low  alkalies  noticed  in  No.  V.  is  due  to  the  presence  of 
cyanite,  but  otherwise  the  composition  is  essentially  similar  in  every 
other  respect  to  the  ordinary  granitites  of  this  and  other  Archsean 
districts.  There  is  as  is  usual  in  granites,  the  preponderance  of 
lime  over  magnesia  which  though  slight  in  this  case,  is  nevertheless 
in  marked  contrast  to  the  sillimanite  gneisses  described  by  Adams* 
where  the  magnesia  is  often  nearly  three  times  as  abundant  as  the 
lime. 


♦Annual  Report,  Geol.  Surv.  Can.,  vol.  VIII.  (N.S.)  Part  j,  p.  44. 
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The  quartz-mica- diorite  (VI.)  is  analogous  in  chemical  composition 
to  the  most  basic  phases  of  the  gabbros  and  diorites.  The  hornblende 
and  biotite  are  much  more  abundant  than  the  felspathic  constituents, 
while  quartz  is  only  very  sparingly  represented. 

Structures.  2.  Microscopical  structure, — ^The  various    thin  sections  examined^ 

show  unmistakably  the  holocrystalline  structure  so  characteristic  of 
granite,  diorite  and  gabbro,  the  felspar  and  quartz  individuals  forming 
comparatively  large  areas  of  interlocking  grains,  especially  in  the  more 
acidic  portions  or  bands  in  the  rock,  with  which  are  associated  the 
hypidiomorphically  developed  bisilicate  constituents.  There  is  no  sug- 
gestion whatever,  in  the  great  majority  of  such  rocks,  of  the 
secondary  enlargement  which  in  certain  arkoses  and  quartzites  pro- 
duces a  somewhat  similar  interlocking  arrangement,  as  the  rocks  have, 
in  many  instances,  been  subjected  to  but  limited  metamorphic  action. 
The  foliation,  which  is  the  dififerentiating  characteristic  of  these  rocks, 
is  often  so  coarse  that  it  is  only  apparent  in  large  specimens  or  some- 
what extended  exposures  of  the  rock.  This  parallelism  is,  therefore, 
often  indistinguishable  with  the  microscope,  so  that  in  the  thin  sections 
the  resemblance  is  complete  between  foliated  and  non-foliated  varieties 
of  such  essentially  similar  mineral  aggregates. 

At  the  present  day,  fused  magmas  are  regarded  as  a  more  or  less 
complex  solutions,  which,  by  reason  of  their  high  temperatures,  obey 
the  same  laws  in  the  order  and  method  of  their  solidification  as  those 
which  govern  the   crystallization  of  ordinary  solutions  of  a  similar 
Order  of  heterogeneous  composition.      Thus,   in   the   numerous  thin  sections 

generation.  examined,  a  certain  general  and  definite  order  is  observable  in  the 
generation  or  crystallization  of  the  various  component  minerals  that  has 
been  rather  closely  adhered  to  in  the  progress  of  consolidation.  In  this 
manner  zircon,  sphene,  apatite  and  primary  epidote,  which  are  the  first 
to  form  in  the  slowly  cooling  mass,  are  almost  invariably  present  in 
shapely  outlined  and  well  developed  crystals,  evidencing  considerable 
freedom  from  restraint  during  the  progress  of  their  formation. 
The  various  iron  ores  which  may  happen  to  be  present,  are  of  earlier 
generation  than  the  coloured  or  bisilicate  individuals,  which  latter 
are  usually  present  with  hypidiomorphic  outline,  although  occasional 
individuals  often  show  sharp  and  well  defined  crystallographic  bound- 
aries. The  customary  grouping  together  in  masses  or  nests  of  such  basic 
material,  produces  a  mutual  interference  of  the  constituent  individuals 
which  militates  greatly  against  perfection  of  crystal  boundaries.  The 
various  apatites,  sphenes,  etc.,  which  are  the  first  minerals  to  form  in 
the    cooling  rock-mass,   usually  occur,  as  might  be  expected,  either 
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embedded  in,  or  in  close  conjunction  with  such  ferro-magnesian  con- 
stituents, although  the  rest  of  the  rock,  while  much  poorer  relatively 
in  such  minerals,  may  not  be  entirely  free  from  them.  The  felspar  and 
quartz,  which  are  the  last  to  solidify,  occur  in  more  or  less  irregular 
areas,  usually  elongated  in  the  direction  of  the  foliation,  or  showing, 
L  especially  in  the  case  of  the  quartz,  that  the  residual  spaces  existent  in 


■I 


t 


the  rock-mass  were  already  of  this  form  and  character 


*  3.  Macroscopical   atmcture, — The  various  dark  and  light-coloured  Field  rela- 

hands  of  relatively  greater  or  less  basicity,  succeed  one  another  across 
the  strike  or  cut  one  another  off,  thus  suggesting,  even  to  a  casual 
f  observer,   a   complicated   intrusion  of  one  portion  through  another, 

\  although  the  frequent  absence  of  any  distinctly  recognizable  boundary 

[between  the  different  folia  shows  clearly  that  such  conditions  obtained 
in  the  mass  long  before  its  final  consolidation.  Although  especially 
when  arranged  in  approximately  horizontal  position,  the  alternation  of 
such  bands  resembles  somewhat  closely  the  parallelism  produced  by  the 
alternating  sequence  of  stratified  material  of  differing  coarseness  and 
composition,  a  closer  inspection  shows  that  there  is  no  evidence  what- 
ever of  the  sorting  and  rearrangement  by  aqueous  agencies  so  char- 
acteristic of  all  sedimentary  strata.  The  tendency  to  nuclear  aggre- 
gation observed  in  the  crystallization  of  the  first-formed  constituents, 
seems  to  be  a  usual  and  marked  feature,  not  only  of  slow  cooling  magmas, 
but  of  all  highly  saturated  and  complex  solutions  when  undergoing 
change  to  the  solid  state.  It  is  therefore  quite  evident,  both  from 
macroscopic  and  microscopic  examination,  that  perfection  of  foliation  is 
reachei  in  these  gneisses  when,  during  the  process  of  cooling, 
accompanied  by  differential  movements,  the  pressures  produce 
a  kind  of  flow  in  the  still  mobile  mass,  thus  tending  to  the 
parallel  disposition  of  the  various  bands  or  masses  of  differing  com- 
position. The  viscosity  of  the  whole  was  such  as  to  prevent  the  too 
free  transmission  of  the  material  of  contiguous  bands  or  portions,  thus 
furnishing  the  approximately  sharp  lines  of  division  so  frequently 
observed. 

4.  Junction    tvith  overlying  rocks.  —  The    immediate    contact,   or 
line  of  junction,  with  originally  overlying  clastic  rocks,  reveals  un- 
doubted evidence  of  the  irruptive  character  of  the  gneisses.    Numerous 
and  detailed  observations  have  been  made  of  the  line  of  demarcation 
between  these  Laurentian  gneisses  and  Huronian  slates  and  quartzites,  Laurentian 
which  latter  are  of  undoubted  clastic  origin.     The  behaviour  of  the  i?*'"^J® 
gnofssic  rocks  under  these  circumstances,  is  precisely  similar  in  every  Huronian 
respect  to  that  which  obtains  in  the  case  of  granite,  intrusive  through 
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neighbouring  bedded  strata.  Detailed  descriptions  bare  already 
appeared*^  r^arding  the  various  contact  phenomena  witnessed  along 
the  line  of  junction  between  the  Laurentian  and  Huronian,  embracing 
not  only  this  region,  but  also  the  district  to  the  south-west  included 
within  the  area  of  the  Sudbury  and  French  River  map-sheets 
(Nos.  130  and  125,  Ontario).  The  facts  there  noted,  and  since  borne 
out  by  more  extended  observations,  show  distinctly  that  the  gneisses 
are  intrusive  in  the  Huronian,  and  are,  therefore,  in  their  pre- 
sent form  younger  than  tbe  elastics  which  they  invade.  Although,  in 
places,  a  seeming  transition  exists  which  might  be  mistaken  for  an 
alternating  sequence  of  stratified  material,  the  relations  thus  observed 
find  their  true  explanation  in  the  presence,  at  these  places,  of  a  zone 
of  varying  thickness  formed  by  a  commingling  of  the  sedimentary 
material  with  the  igneous  rocks,  as  a  result  of  actual  fusion,  or  by  the 
presence  of  a  series  of  more  or  less  parallel  dykes  piercing  these  elastics. 

Two  kinds  of  '^^^  foliation  presented  by  these  rocks  is  of  two  disti  net  kinds,  although 
foliation.  there  is  almost  every  possible  gradation  between  these  two  extremes. 
It  may  consist  of  the  parallel  arrangement  of  certain  of  the  constituent 
minerals,  usually  the  bisilicates,  but  sometimes  also  the  porphyritic  fel- 
spars, or  it  may  be  due  to  an  alternation  of  lighter  or  darker  bands, 
showing  a  varying  chemical  and  mineralogical  composition.  Intermedi- 
ate phases  of  such  structures  are  produced  by  the  development,  in  more 
or  less  approximately  parallel  position  of  nuclei,  or  nests,  of  the  f erro- 
magnesian  constituents,  whose  gradual  coalescence  into  ever-lengthen- 
ing bands,  produces  ultimately  that  perfection  of  foliation  actually 
found. 

The  foliation  just  described,  is  the  one  characteristic  of  the  more 
massive  and  granitoid  varieties,  included  under  the  first  or  acidic 
group,  and  is  evidently  the  result  of  the  application  of  pressure  to  a 
magma  of  somewhat  homogeneous  composition.  On  the  other  hand, 
the  second  variety  of  foliation  is  produced  by  alternating  sequences  of 
rocks  belonging  to  both  acidic  and  basic  groups,  and  has  been  imparted 
to  the  rock-mass  as  a  result  of  differentiation  in  a  slowly  cooling  magma 
of  heterogeneous  composition,  aided  by  a  flowing  movement  in  a  more 
or  less  constant  direction. 

^  ,.    .  The  results  obtained  by  the  microscopic  examination  indicate,  in  the 

Foliation  pro-  .  .  i  i      ,       j    i  .  „       , 

duced  when     most  positive  manner,  that  the  banded  structure  so  universally  observ- 

MTtially  oon^  ^^^®  ^^  ^^^^  rocks,  was  imparted  to  the  whole  mass  while  still  in  a 
iolidated.         molten,  or,   at  most,  only  partially  consolidated  condition.     One  of 

♦American  Geologist,  vol.,  VI.,  pp.  19-32  (July,  1890),  also  Bull.  GeoL  Soc.  Am., 
voL,  IV.,  pp.  313-832. 
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the  most  significant  facts  noticed  in  this  connection,  is  that  many  of 
the  most  markedly  foliated  gneisses  show  little  or  no  trace  of  having 
been  subjected  to  any  great  degree  of  deformation  ;  nor  is  there  any 
reason  whatever  to  suppose  that  the  rocks  so  examined  have  undergone 
such  recrystallization  as  to  mask  the  evidence  of  such  action,  if  any 
previously  occurred.  In  many  instances,  it  is  equally  certain  that  sub-  Effects  of  dy- 
sequent  dynamic  action  has,  after  the  complete  solidification  of  the 
magma,  somewhat  modified  and  accentuated  such  foliation,  but  even 
in  these  cases,  there  is  every  reason  to  believe  that  pronounced  parallel- 
ism previously  existed  as  a  primary  structure  of  such  rock-masses^ 
before  the  application  of  pressure. 

The  somewhat  uniform  direction  in  strike  of  this  banded  structure.  Uniformity  of 
over  the  larger  portion  of  the  area  covered  by  the  accompanying  map-  ^^^^  ^' 
sheets,  and  its  marked  correspondence  in  direction  with  the  line  of  out- 
crop of  the  neighbouring  stratified  Huronian  rocks,  seem  to  point  to 
the  conclusion  that  the  resistance  ofiered  during  the  irruption  of  these 
gneisses  by  such  hard  strata,  has  been  the  main  determining  feature  of 
the  direction  of  foliation.    During  the  progress  of  this  igneous  invasion, 
the  forces  of  upheaval  acted  along  certain  definite  lines  or  centres, 
thus  producing  irregular  ovoid  forms,  often  of  great  area,  the  inner  Structural 
portions  of  which  are  now  occupied  by  comparatively  flat-lying  gneisses,  ^*  ^^^' 
or,  in  occasional  instances,  by  more  massive  or  granitoid  varieties,  sur- 
rounded by   an   outer  border  or  zone    where  the  foliation  becomes 
much  more  pronounced.     In  certain  instances,  where  the  dome-like 
structures  thus  produced  have  been  denuded,  and  are  of  limited  extent, 
a  great  diversity  exists  in  both  the  direction  and  angle  of  dip  of  the 
foliation  within  a  comparatively  small  area,  but  where,  as  is  usual 
thoughout  this  district,  these  ovoid  areas  are  of  great  size,  the  direction 
of  foliation  shows  a  corresponding  increase  in  uniformity. 

Intimately  associated  with  these  gneisses  and  granites,  are  certain 
portions,  often  of  themselves  constituting  considerable  and  there- 
fore important  rock-masses,  which,  on  account  of  certain  peculiarities  of 
composition,  as  well  as  from  their  structural  relations  with  the  surround- 
ing rocks,  have  been  commonly  referred  to  as  "  pegmatite,"  and  which  by  Pegmatite, 
reason  of  their  usually  coarse  crystallization  have  been  sometimes 
called  "giant  granite."  Haiiy  first  applied  the  name  pegmatite 
to  the  intimate  admixture  of  orthoclase  and  quartz,  also  known  as 
graphic  granite.  Later,  Naumann  extended  its  use  to  include  all  the 
coarse  varieties  of  muscovite-granite,  vein-like  in  appearance  and  fre- 
quently containing  tourmaline.  Subsequent  writers,  as  detailed  inves- 
tigations into  its  composition  and  origin  proceeded,  have  still  further 
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widened  its  use,  until,  at  the  present  day,  the  employmei 
in  connection  with  that  of  the  parent  plutonic  mass  wi 
associated  is  necessary,  before  any  definite  idea  can  be 
Use  of  termg.  precise  mineralogical  composition.  In  petrography  the  ter 
macro-pegmatite  have  always  been  used  in  a  structural 
denote  those intergrowths  of  quartz  and  felspar,  orof  two  di 
of  felspar  which  are  sometimes  characteristic  of  occurren< 
these  minerals  Thus  the  various  plutonic  masses  of  83 
gabbro  and  diabase,  may  each  have  their  individual  pe| 
valents,  representing  the  final  product  of  their  solidifica^ 
the  abundance  of  such  aggregates  in  connection 
rocks  is  much  less  than  in  the  case  oi  granites, 
parative  infrequency  is  perhaps  most  adequately  ( 
the  relatively  much  greater  basicity  of  such  rocks,  the 
rate  of  cooling,  as  well  as  the  comparative  scarcity,  tl 
greater  portion  of  the  mass,  of  any  such  abundant  and  ii 
iation  of  fused  rock  and  heated  water  as  would  tend 
mation ;  for,  while  it  has  been  clearly  shown  by  M. 
Michel-L^vy,  that  diabase  and  similar  basic  rocks  may 
reproduced  in  the  laboratory  from  a  state  of  simple  dr 
extremely  doubtful  whether  any  extensive  intrusive  pro 
by  natural  causes  is  ever  unaccompanied  by  a  greater 
dance  of  superheated  water  as  an  integral  portion  of  tl 

In  the  region  under  description,  the  granite  pegmc 
usual,  by  far  the  roost  abundant,  but  there  are  occasi< 
which  the  occurrence  of  oligoclase  and  hornblende  as  the : 
ents  would  determine  their  classification  with  the  dioritc 

Ck>mpo8ition  ^^  composition,  these  pegmatite  masses  consist  < 
of  pegmatite,  quartz  and  the  more  acid  felspars,  chiefly  orthoclase,  olij 
and  microcline,  while  muscovite  is  the  prevalent  ferro-m 
stituent,  when  any  is  present,  and  hornblende  and  biotite 
characteristic.  The  parallel  intergrowth  of  orthoclas 
to  which  the  name  perthite  has  been  applied,  is  an  abund 
times  prevailing  felspathic  constituent  of  the  pegmatite 
ally  in  the  vicinity  of  Mattawa.  The  composition  is  tl 
what  variable,  but  these  dykes  or  vein-like  masses  are  esi 
lar,  though  somewhat  more  acid  than  the  normal  plutonic 
they  represent  the  most  highly  dififerentiated  or  final  pi 
solidation.  Thus,  in  those  areas  where  the  gneissic  rocks 
erabundance  of  basic  material,  with  plagioclase  as  the  f 
felspathic  constituent,  the  associated  pegmatite  usually  a 
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pondiQg  increase  in  relative  basicity,  oligoclase  seemingly  being  the 
most  abundant  felspar.  In  areas  of  hornblende-granite,  the  associated 
pegmatites  contain  hornblende  as  the  coloured  constituent.  The  pre- 
ponderance of  the  granitite  gneisses  or  biotite-granite-gneisses  in  this 
region,  is  represented  also  by  a  far  greater  relative  abundance  of  the 
pegmatitic  phases  of  such  rocks,  while  the  far  greater  prevalence  of 
muscovite,  which  usually  occurs  altogether  replacing  the  biotite  of  the 
normal  parent  plutonic,  evidences  the  presence  of  the  greater  abund- 
ance of  heated  water  tending  to  the  more  or  less  complete  elimination 
of  the  iron  present  in  this  bisilicate  and  the  consequent  conversion  of 
the  mineral  into  muscovite. 

The  pegmatites  have  not  yet  been  examined  sufficiently  in  detail  Aocessory 
to  call  for  any  lengthy  mention  of  their  accessory  or  accidental  minerals. 
In  other  districts  these  masses  are  especially  noted  as  favouring  the 
development  of  many  of  the  more  unusual  and  rare  minerals.  In  a 
pegmatite  dyke  cutting  gneissic  rocks  about  a  mile  north-west  of  Eau 
Claire  station,  opaque  crystals  of  beryl  occur.  The  crystals  secured 
are  usually  of  a  pale  yellowish  but  sometimes  of  a  bluish  colour  and 
some  of  them  would  exceed  five  pounds  in  weight.  An  examination 
by  Mr.  R.  A.  A.  Johnston,  of  some  specimens  collected  from  the  same 
locality  by  Mr.  C.  W.  Willimott,  showed  likewwe  the  presence  of  the 
comparatively  rare  minerals,  xenotime  and  poly  erase.  Cyanite,  although 
an  abundant  constituent  of  the  granitite-gneisses  in  the  vicinity  of  Les 
Erables  rapids  and  the  mouth  of  Snake  Creek  on  the  Ottawa,  exhibits 
its  most  perfect  crystallographic  development  in  the  coarser  and  more 
acid  Imnds  which  are  evidently  of  pegmatitic  origin.  Fluorite  is  also  an 
abundant  and  frequent  constituent  in  the  pegmatites  cutting  the 
gneisses  near  the  Ottawa  in  the  township  of  Cameron,  about  five  miles 
east  of  Mattawa.  In  the  necessarily  more  or  less  hurried  examination 
of  the  large  number  of  these  pegmatite  masses,  there  was  found, 
however,  a  conspicuous  monotony  in  composition. 

The  intrusive  character  of  pegmatite  is  now  so  generally  recognized, 

that  the  various  theories,  formerly  extant,  regarding  it  as  in  some 

manner  due  to  aqueous  infiltration  and  deposition,  may  be  considered  as  , 
1.  1       ,  .,       1         .  1     .  .  .  ,  Intrusive  IB 

disproved,  while  the  view  that  pegmatite  constitutes  the  most  acid  character. 

phase  or  final  differentiation  product  attending  the  progressive  crystal- 
lization of  certain  intrusive  plutonic  rocks  has  been  very  clearly  and 

^Annual  Report,  GeoL  Surv.  Can.,  vol.  IX.  (N.S.)  p.  13  R  ;  also  Am.  Jour.  Sc, 
March,  1899,  p.  243  :  also  Summary  Report  Geol.  Surv.  Can.,  1898,  p.  167. 
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ably  set  forth  by  Lehmann*,  Broggerf,  Williams  J  and  others,  and  a 
have  given  expression  to  the  opinion  that  water  played  a  most  impoi 
ant  role  in  their  formation.     Probably  the  most  satisfactory  ezplan 
which  has  yet  appeared,  is  that  lately  issued  as  the  joint  production 
Opinions  of      Messrs.  W.  O.  Crosby  and  M.  L.  Fuller,  of  Boston.^     These  autho 
Groeby  and      recognize  ''that  the  most  satisfactory  explanation  of  this  blending  i 
M.  F.  Fuller.  f\^Q  pegmatite  with  quartz  veins  on  the  one  hand,  as  with  the  norm 
granite  on  the  other,  is  to  be  found  in  a  corresponding  blending  ( 
aqueo-igneous  fusion  with  igneo-aqueous  solution  ;   and  this  dynam 
gradation,  it  appears  to  us,  can  only  result  from  t 
of  the  residual  magma  during  the  slow  centripel 
body  of  magma  and  a  consequent  elimination  of  ^ 

In  this  paper  the  authors  further  state  that 
regarded,  <'  not  as  a  distinct  speciea  or  family  of  i 
possible  textural  phase  of  all,  or  nearly  all,  the  pli 
may,  in  general,  say  of  any  plutonic  rock,  that  it  e 
line,  microcrystalline,  macro-crystalline  or  pegmat 

Formation  of       The  consensus,  therefore,  of  recent  opinion, 
pegmatite.       intrusive  origin  for  pegmatite,  the  progressive  ii 
of  the  residual  magma  being  explanatory  by  a  con 
acidity  of  its  later  crystallization. 

The  stages  represented  completely  by  the  occui 
show  a  perfect  and  practically  uninterrupted  cc 
consolidation  of  these  rocks,  from  an  original  condi 
fusion  characteristic  of  the  magma  from  which  th< 
and  even-grained  parent  plutonic  is  generally  belie 
to  conditions  of  aqueous  solution  which  must  h 
viscous  mass  from  which  the  latest  quartzose  seg 
fied.  Such  views  are  in  harmony  with  the  knowi 
of  the  quartzose  masses  and  veins,  so  frequently  prea 
rocks,  and  which  have  evidently  originated  by  a  j 
to  that  described  above,  in  consequence  of  the  d 
saturated  solutions  of  highly  siliceous  material,  a 
contemporaneous  with  the  parent  plutonic  mass  v 
so  intimately  associated. 

*Ueber  die  Entsehungder  altkrystallinischen  Schiefergest 

+Die  Mineralien  der  Syenitpegmatitgange  der  sUdnorwegisi 
syenit  I,  Theil  pp.  215-226.  Translated  by  N.  N.  Evana, 
Nos.  2  and  3,  pp.  33-46  and  61-71. 

tOriginof  the  Maryland  Pegmatites,  XVth  Ann.  Rep 
675—686. 

§Technology  Quarterly,  vol.  IX.,  No.  4,  December,  1896, 


Digitized  by 


Google 


»A«iow.]  COMPOSITION   OP  GNBISSE8.  65   I 

The  age  relations  of  the  component  minerals  are  practically  the  same  Age  relations 
as  that  in  the  more  usual  types  of  plutonic  rocks.  Thus  biotite,  mus-  mineral^ 
covite,  and  the  more  basic  felspars,  crystallized  out  in  regular  sucoes- 
sion  in  the  order  mentioned,  showing  a  gradual  decrease  in  perfection 
of  idiomorphic  development.  The  more  acid  felspars,  and  finally  the 
quartz  follow,  the  latter,  especially,  showing  little  or  no  evidence  of 
crystal  boundaries,  occupying  the  interspaces  left  by  the  earlier  develop, 
ment  of  the  more  basic  constituents.  When  drusy  cavities  exist  in 
these  pegmatites,  as  well  as  in  the  quartzose  and  more  vein-like 
occurrences,  the  silica  sometimes  exhibits  a  decided  tendency  towards 
crystalline  development.  The  presence  of  such  unfilled  spaces, 
especially  in  the  immediate  vicinity  of  such  perfect  crystal  forms, 
seems  to  furnish  evidence  of  the  insufficiency  of  the  siliceous 
material  in  solution  to  fill  the  spaces,  permitting  a  more  or  less  unre- 
stricted development  of  the  remaining  quartz.  They  likewise  point, 
not  only  to  the  extreme  acidity  of  the  last  remaining  portion  of  the 
partially  solidified  magna,  but  also  to  its  approximately  homogeneous 
comp>08ition. 

The  exact  depth  below  the  earth's  surface  necessary  for  the 
formation  of  these  pegmatites  and  their  parent  masses  of  normal 
plutonic  rocks,  as  well  as  the  amount  of  pressure  during  the 
progress  of  their  crystallization,  is  a  mere  matter  of  speculation. 
Of  recent  years  a  perfect  gradation  has  been  traced  from  the  typical 
holocrystaUine  structure  characteristic  of  granite,  gabbro  and  other 
plutonic  rocks,  in  a  vertical  distance  of  a  few  hundred  feet  upward,  in- 
to a  porphyritic  phase  at  the  surface ;  while  the  pressure  required,  as 
pointed  out  by  Brogger,  would  be  obtained  by  the  presence  of  superim- 
posed material,  great  enough  to  prevent  the  water,  separated  out  by 
the  progressive  crystallization,  from  escaping  freely  to  the  surface. 

The  most  distinctive  feature  concerning  the  development  of  thete  Coarse  texture 
masses,  is  their  extremely  coarse  crystalline  texture,  which  is  in  very  ^^  pegmatite. 
striking  contrast  to  the  normal  or  usual  crystallization  of  the  parent 
plutonic  rock  with  which  they  are  associated.     The  resemblance  in  many 
of  the  quartzoee  varieties  to  quartz  veins,  originally  regarded  as  due 
solely  to  lateral  secretion  and  aqueous  deposition,  is  so  very  marked 
that  it  is  difficult  to  see  how  any  hard  and  fast  line  can  be  drawn 
between  these  separate  occurrences.     Usually  in  these  cases  there  is  a 
somewhat  indistinct  zone-like  arrangement  of  the  material,  the  masses  Some  quartz 
presenting  a  finer  grained  felspathic  portion  in  the  vicinity  of  the  ^thiJ^n 
walls,  and  showing  a  continuous  transition  towards  the  interior,  which  origin. 
is  often  occupied  by  comparatively  large  allotriomorphic  masses  of  almost 
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Relative  age. 


Method  of 
formation. 


pare  quartz.  Usually  there  is  a  perfect  gradation  into  the  parent 
plutonic  when  this  is  the  inclosing  rock-mass,  while  an  undoubted 
passage  can  very  frequently  be  traced  into  areas  of  pure  quartz,  and 
occasionally  into  rather  typical  or  ordinary  quartz  veins. 

In  the  region  embraced  by  this  report,  there  are  two  somewhat 
distinct  phases  of  such  rocks.  The  most  frequent  and  abundant  is 
perhaps  represented  by  the  acidic  facies  of  the  gneisses  constituting 
the  coarser  and  more  felspathic  and  quartzose  bands.  These  present 
all  the  distinguishing  characteristics  of  pegmatite,  although  occurring  in 
perfect  conformity  with  the  prevailing  foliation.  In  composition  they 
show  the  usual  great  preponderance  of  felspar  and  quartz,  with  only 
very  occasional  flakes  of  biotite,  which  in  many  cases  has  undergone 
notable  bleaching  owing  to  the  elimination  of  a  considerable  pro- 
portion of  the  iron  originally  present.  Such  biotite  is  much  paler  in 
colour,  with  less  marked  pleochroism,  and  shows  the  brilliant  chromatic 
polarization  colours,  though  perhaps  in  a  less  degree,  so  characteristic 
of  the  lighter  coloured  mica.  The  most  frequent  and  abundant 
coloured  constituent,  however,  is  muscovite,  which  in  some  cases,  at 
least,  is  an  original  constituent,  although  a  great  deal  has  undoubtedly 
resulted  from  the  alteration  of  the  biotite.  These  pegmatitic  bands 
very  evidently  represent  the  residual  and  more  acid  portions  of  the 
magma  which  have  crystallized  in  sitUy  and  may  be  referred  to  as 
examples  of  what  has  been  called  '*  sedentary  pegmatite.''  They 
usually  show  a  perfect,  though  somewhat  rapid,  transition  into  the  more 
basic  bands  immediately  adjoining,  and  are  therefore  to  be  regarded 
as  more  strictly  contemporaneous  than  those  constituting  the  second 
mode  of  occurrence.  These  are  masses  or  apophyses  of  residual  and  con- 
sequently more  fully  hydrated  and  acid  portions  of  the  magma,  which 
have  invaded  and  filled  various  cracks  and  fissures  occurring  in  the 
gneissic  maasif  or  in  the  neighbouring  clastic  rocks.  They  are  usually 
present  in  more  or  less  marked  conformity  with  the  foliation  of  the 
gneissic  rocks,  but  very  often  fill  rifts  which  intersect  this  at  consider- 
able angles.  Although  in  the  detail  of  their  structural  relations,  many 
of  these  occurrences  are  obviously  newer  than  the  associated  gneisses, 
the  general  examination  of  the  masses  throughout  the  whole  area 
seems  to  show  that  they  must  be  regarded  as  substantially  of  the  same 
age.  The  process  of  crystallization  was  evidently  practically  continu- 
ous, from  the  first  development  of  the  earlier  constituents  in  the  still 
molten  and  viscous  magma  to  the  filling  in  of  the  most  minute  cracks 
and  fissures  by  the  remaining  quartz,  marking  the  final  step  in  the 
complete  solidification  of  the  whole  mass.  Intimately  associated  geneti- 
cally with  these  pegmatites,  are  certain  veins  and  even  veinlets  of  quartz. 
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sometimes  containing  felspar,  which  penetrate  and  anastamose  through  Origin  of  some 
the  prevailing  gneisses  as  well  as  through  the  clastic  rocksof  this  district.  ^^^  ^^*'"' 
These  are  especially  numerous  and  well  developed  along  the  lines  of 
contact  between  the  various  plutonic  masses  and  the  Huronian  elastics, 
and  it  seems  probable  that  by  far  the  greater  number  of  these  infiltra- 
tions of  secondary  quartz  are  due  to  the  extravasation  and  differentiation 
of  the  numerous  large  masses  of  these  deep-seated  irruptives  exposed 
so  frequently  throughout  this  area. 

In  those  portions  of  the  area  coloured  as  Lanrentian,  where  the  rocks  Foliation  of 
present  have  solidified  from  a  magma  more  or  less  homogeneous  in  com-  gneii^s? 
position,  the  foliation  generally  present  is  seen  to  consist  usually  of  a 
parallel  alignment  of  the  bisDicate  individuals,  or,  at  most,  of  small  nests 
or  nuclei  composed  of  an  aggregate  of  scales  or  fragments  of  such  constit- 
uents.    Such  rocks  are  in  many  instances  of  somewhat  later  generation  Relative  age. 
than  the  more  evenly  foliated  gneisses,  and  frequently  contain  consid- 
erable masses  or  fragments  of  these  that  have  been  caught  up  during 
the  irruption  of  the  former.     At  other  times,  such  homogeneous  masses 
are  simply  more  granitoid  portions  of  the  prevailing  gneiss,  into  which 
they  merge  both  across  and  along  the  strike  of  the  foliation,  so  that 
both  are  strictly  contemporaneous  with  one  another.  The  area  of  granite  Granite 
to  the  north-east  of  Lake  Temagami,  especially  in  the  vicinity  of  Carrying  Annima- 
and  Annima-nipissing  lakes,  has  a  marked  foliated  texture,  due  to  the  ^afi^^^"^ 
more  or  less  parallel  disposition  of  aggregates  of  greenish  chlorite 
scales  resulting  from  the  decomposition  of  the  biotite  originally  present. 
This  foliation  is  more  pronounced  near  the  junction  with  the  Huronian 
slates  on  these  lakes,  gradually  fading  on  passing  inwards  towards  the 
centre  of  the  mass.     On  Lake  Temiscaming,  as  well  as  near  the  south  Laurentian  on 
end  of   Cross  Lake,  the  Laurentian  in  contact  with  the  breccia-con-  and^C^"*^ 
glomerate  of  the  Huronian  is  a  massive  granite,  very  poor  in  bisilicates,  1^^^^- 
but  which  gradually  merges  southward  into  very  typical  and  evenly 
-foliated  gneiss,  showing  the  usual  alternating  sequence  of  acidic  and 
basic  material.     In  the  vicinity  of  Lake  Nasbonsing,  the  rock,  where-  Gneiss  of  Lake 
ever  exposed,  is  a  massive  flesh-coloured  gneiss,  very  rich  in  orthoclase    ^    nsing. 
and  microcline,  while  the  foliation  is  produced  by  the  parallel  disposi- 
tion of  a  rather  sparing  quantity  of  hornblende  and  garnet.     This  rock 
passes  by  insensible  gradations  into  the  more  evenly  foliated  varieties 
exposed  on  the  north  shore  of  the  lake  between  Nasbonsing  and  Bon- 
field  stations,  although  in  the  vicinity  of  Bonfield  station  itself,  the 
rock  is  so  massive  that  little  or  no  structural  details  could  be  traced. 

Where  greater  heterogeneity  in  the  original  composition  of    the  Foliation  of 
magma  has  prevailed,  the  foliation  present  shows  a  corresponding  ^toro^neous 

gi  composition. 
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increase  in  the  perfection  of  its  development,  consisting  as  it  does  of 
alternating  bands  of  lighter  and  darker  coloured  material,  representing 
numerous  varietal  forms  of  rock-types  which  may  be  referred  respect- 
ively to  either  the  acidic  or  basic  groups  already  mentioned.  This 
foliation  it  is  which  generally  characterizes  the  rocks  exposed  in  the 
area  covered  by  the  accompanying  map-sheets. 

The  component  bands  are  of  variable  thickness.  Occasionally  there 
is  an  exceedingly  sharp  line  of  demarcation  between  the  alternating 
folia,  but  as  a  general  rule  there  is  a  complete,  though  somewhat  rapid 
transition  from  one  to  the  other.  Even  in  their  subordinate  arrange- 
ment the  constituent  bands  show  the  same  marked  tendency  towards 
parallel  arrangement,  and  a  thick  bed  of  prevailing  felspathic  com- 
position will,  in  cross  section,  present  short  dashes  or  small  patches 
of  biotite  or  hornblende  all  drawn  out  in  one  direction ;  while,  on 
the  other  hand,  the  more  basic  portions  show  a  similar  definite  arrange- 
ment of  long  lenticules  of  lighter  coloured  material,  in  which  a  relatively 
greater  amount  of  felspar  or  quartz  is  present.  The  continuity  of 
these  folia,  both  large  and  small,  is  broken  at  frequent  intervals,  some- 
times abruptly,  but  usually  by  a  gradual  thinning  out  in  either  direction. 
Frequently,  before  such  interruption  takes  place,  bands  of  essentially 
similar  composition  may  be  formed  immediately  above  or  below,  which 
in  turn  pinch  out  in  both  directions  to  be  again  replaced  by  others. 
This  irregularity  in  horizontal  arrangement  is  equally  true  of  their 
downward  or  vertical  extension,  so  that  the  whole  section,  of  even  a 
small  area  of  any  such  rock-exposures,  presents  an  exceedingly  compli- 
cated arrangement  of  lighter  and  darker  material  of  greatly  varying 
acidity  and  basicity.  It  is  quite  evident  from  their  macroscopic  arrange- 
ment, that  their  formation  was  attended  with  an  extremely  gradual 
diminution  of  temperature,  for  the  frequent  absence  of  sharp  lines  of 
demarcation  between  these  bands  of  widely  different  composition,  seems 
to  point  to  the  re-absorption  by  the  later  and  more  acid  portions  of  the 
magma  of  the  first  formed  or  faster  cooling  basic  portions,  perhaps  many 
times  repeated  before  the  final  consolidation  of  the  whole  mass. 

In  many  places,  the  dark  bands  evidence  the  action  of  extensive 
crushing  and  crumpling,  showing  that  great  movements  have  taken 
place  in  the  whole  series.  These  movements  were  doubtless  approxi- 
mately synchronous,  and  closely  connected  with  the  invasion  and 
cooling  of  the  more  acid  portions  of  the  magma.  The  most  curious 
and  complicated  structures  are  thus  often  produced,  this  complexity 
being  enhanced  by  the  frequent  dislocation,  accompanied  sometimes 
by  considerable  separation  and  displacement,  of  those  portions  which 
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evidently  existed  originally  in  unbroken  continuity.  Such  intricate 
structures  are,  however,  usually  extremely  local  in  their  development, 
the  gneiss  elsewhere  in  the  vicinity  often  showing  little  or  no  sign  of 
extreme  disturbance.  Although,  as  a  general  rule,  the  direction  of  this 
foliation  shows  a  marked  uniformity  over  large  areas,  there  is  a  con- 
siderable diversity  in  arrangement  in  this  regard,  as  indicated  on  the 
accompanying  maps. 

A  careful  correlation  of  the  many  observations  made,  shows  clearly  Mode  of 
that  these  gneissic  rocks  occur  for  the  most  part  in  the  form  of  large  occ^"^r®*»<5®- 
rudely  oval  or  concentric  masses  whose  longer  axes  have  in  general  a 
direction  according  with  the  prevailing  strike  of  the  foliation.     Fre- 
quently such  large  ovoid  masses  present  quaquaversal  dips,  which  in 
cross-section  simulates  the  ordinary  anticlinal  arch.     About  a  mile  east 
of  Mattawa  station,  the  Canadian  Pacific  Railway  cuts  through  a  small  Structural 
dome  of  these  gneissic  rocks,  composed  of  beautifully  sharp  alternating  ®**^"^®^ 
felspathic,  micaceous  and  quartzose  bands,  showing  a  remarkably  per^ 
feet  example  of  very  pronounced  differentiation.     The  section  as  pre- 
sented on  either  side  of  the  railway  track,  presents  a  marked  resem- 
blance  to  a  low   anticlinal  dome.     Plate  III.     The   truly  igneous 
character  of  the  composing  rocks,  however,  would  not  permit  of  such 
an  interpretation.     In  size  these  ovoid  masses  vary  greatly,  some  of 
the  curvings  belonging  to  ellipsoids  many  miles  in  diameter  while 
others  are  a  mile  or  less  in  diameter. 

As  a  rule  the  folia  or  lamince  have  a  prevailing  dip  to  the  south-east 
or  south,  which  is  singularly  uniform  over  large  areas.  This  inclina-  Dip. 
tion  is  generally  rather  steep,  usually  considerably  over  45**,  while, 
frequently,  as  in  many  places  along  the  shores  of  Lake  Temiscaming, 
the  foliation  is  almost,  if  not  quite,  vertical.  On  Seven  League 
Lake  and  southwards  to  Mattawa,  as  well  as  westwards  to  Tomiko 
Lake,  the  bands  frequently  succeed  one  another  in  almost  hori- 
zontal succession,  the  dip,  if  any,  being  generally  southwards  at  a 
low  angle.  Even  in  this  area,  however,  there  are  frequent  exceptions 
to  this  rule,  and  the  rocks  often  show  a  rapid  change  in  this  prevailing 
horizon tality  as  though  the  bands  had  been  subjected  to  frequent 
disturbances  and  dislocation  during  the  progress  of  their  formation. 
Thus  in  the  vicinity  of  North  Bay  and  the  northern  portion  of  Lake 
Nipissing,  the  gneisses  often  approach  a  vertical  attitude,  while  on 
the  southern  shores  in  the  vicinity  of  French  River,  similar  rocks 
are  nearly  horizontal. 


Digitized  by 


Google 


70   I  VIPISSING  AND  TSMI80AMING   REGION. 

PETROGBAPHT   OF  THE  LAURENTIAN. 

Work  by  The  petrographical  work  done  in  connection  with  the  present  report 

^^OT  and      ^»8  carried  out  with  the  co-operation  of  Mr.  W.  F.  Ferrier,  Lithologist 
Barlow.  to  the  Geological  Survey,  to  whom  credit  must  be  given  for  many  of 

the  results  obtained. 

The  writer  and  Mr.  Ferrier  worked  in  conjunction  on  the  problems 
involved  and  with  so  free  an  interchange  of  ideas  throughout,  that  no 
attempt  will  be  here  made  to  separate  the  examinations,  more  than  to 
mention  that  many  of  the  more  critical  specimens  were  made  the 
subject  of  special  study  by  Mr.  Ferrier. 

Object  of  The  main  object  of  these  detailed  studies  has  been,  not  only  to  obtain 

studies.  more  accurate  information  with  regard  to  the  composition  and  minute 

structures  of  the  various  rocks,  but  also  to  gain  an  increased  know- 
ledge of  their  origin  and  the  relationship  existing  between  the  alter- 
nating bands  of  relatively  greater  or  less  basicity. 

Classification  Incidentally,  a  table  has  been  prepared,  showing  a  classification  of 
of  gneisses.  ^ij^se  old  crystalline  rocks,  displaying  not  only  their  composition,  but 
also  their  close  affiliation  with  one  another.  This  ta.ble  may  recom- 
mend itself  to  petrographers,  as  it  has  done  to  the  authors,  and  it  is 
hoped  may  be  found  of  material  use  in  future  work  undertaken  in 
areas  of  similar  Archaean  gneissic  rocks. 

Much  microscopical  work  has  also  been  accomplished  in  connection 
with  a  series  of  specimens  taken  as  illustrative  of  the  various  contact 
phenomena  exhibited  along  the  line  of  junction  between  the  Lauren- 
tian  and  Huronian.  This  has  enabled  a  more  accurate  interpretation 
and  description  of  the  various  facts  having  reference  to  the  relative 
ages  of  these  two  series  of  rocks.  Field-work,  no  matter  how  careful 
or  extended,  in  areas  characterized  by  the  presence  of  Archaean  strata, 
must  of  necessity  lose  much  of  its  value  if  unaccompanied  by  concurrent 
petrographical  studies.  In  the  present  instance,  the  results  have  been 
adduced,  not  only  from  a  critical  and  extensive  examination  of  the 
numerous  rock-exposures  in  the  field,  but  also  by  a  careful  correlation 
of  the  facts  thus  ascertained  with  those  acquired  in  the  petrographical 
laboratory. 

CUMsification, 

Principle  of         Any  system  of  classification  applied  to  such  a  series  of  foliated  rocks 

classification.    ^Qg^  necessarily,  in  some  respects,  be  unsatisfactory ;  but  a  grouping 

together  according  to  their  mineralogical  composition  seems  on  the 
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whole  to  be  the  best  that  can  be  adopted  in  the  present  state  of  our 
knowledge. 

As  already  stated,  however,  there  can  be  no  doubt  that  all  of  the 
petrographical  types  represented  in  the  gneisses  from  this  region  are 
allied  in  their  chemical  composition  and  mineral  constituents  to  such 
plutonic  igneous  rocks  as  granite,  syenite,  diorite,  gabbro,  etc.,  but,  as 
might  be  expected,  there  is  a  passage  from  one  rock-type  to  another, 
sometimes  gradual,  sometimes  very  abrupt,  according  to  the  abund- 
ance or  scarcity  of  certain  minerals. 

It  must  be  borne  in  mind  that  the  classification  here  adopted  is  an  9^i^J^  ^{. 
1  .  ^         1  1         .  t      .     1  .  .  *    1  1  .  classification. 

arbitrary  one,  based  on  the  mineralogical  composition  of  the  rocks,  and 

to  a  ceitain  extent  on  variations  in  their  structure,  the  object  being, 

excluding  theoretical  considerations,  to  establish  certain  well  defined 

petrographical  types  that  have  been  found  to  be  constant  in  the  area 

examined,   and   to    which  specimens   from    other   districts   may   be 

referred. 

No  attempt  has  been  made  to  examine  minutely  all  the  specimens 
collected,  but  good  examples  of  the  more  prevalent  types  have  been 
selected  and  described  in  detail. 

As  previously  stated,  the  gneisses  of  the  I'egion  may  be  placed  in  Gneisses divis- 
two  great  divisions,  the  acidic,  characterized   by  orthoclase  as  the  pre-  great  classy, 
dominant  felspar,  and  the  basic,  by  the  predominance  of  plagioclase. 
Biotite  is  by  far  the  most  abundant  ferromagnesian  constituent  of  the 
first  division,  and  hornblende  of  the  second. 

The  first  division  may  be  subdivided  into  seven  groups,  dependent  Acidic 
on    the    presence  of   one    or    other    of    the    coloured    constituents.  §fvided  into 
Arranged,  approximately,  according  to  frequency  of  occurrence  in  the  ^^®°  groupe. 
collection,  they  are  as  follows  : — 

1.  Gneisses  characterized  by  the  presence  of  biotite  and  primary 
epidote. 

2.  Gneisses  in  which  biotite  alone  is  present. 

3.  Gneisses  in  which  both  biotite  and  muscovite  occur. 

4.  Gneisses  in  which  hornblende  accompanies  the  micas. 

5.  Gneisses  in  which  cyanite,  graphite,  garnet,  etc.,  accompany  the 
biotite. 

6.  Gneisses  in  which  hornblende  alone  is  present. 

7.  Gneisses  in  which  muscovite  alone  is  present 

The  relationship  of  these  rocks  to  their  analogous  massive  types  may 
be  seen  by  reference  to  the  accompanying  tabla 
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Of  the  second  division,  the  basic,  or  hornblende  gneisses,  two  yarie- 
ties  may  sometimes  be  distinguished,  first,  those  which  represent  seg- 
gregated  bands  of  the  more  basic  material  of  the  original  granitic 
magma,  and  secondly,  those  which  are  undoubted  basic  eruptives 
folded-in  with  the  more  acidic  gneisses. 

It  is  not  always  possible  to  make  this  distinction,  but  examples  of 
each  of  these  two  varieties  have  been  observed. 

Classified  according  to  their  mineralogical  composition  they  naturally 
must  be  placed  close  to  each  other. 

Amongst  the  first,  whilst  certain  names  have  been  applied  to  individ- 
ual specimens,  it  is  manifest  that  no  hard  and  fast  lines  can  be  drawn 
in  the  field.  For  instance,  a  band  of  which  one  portion  would  have 
the  mineralogical  composition  and  characters  of  a  quartz-mica-diorite 
may  pass  insensibly  into  material  having  all  the  characters  of  a  horn- 
blende-granitite,  according  as  the  plagioclase  diminished  and  monocli- 
nic  felspar  increased  in  quantity. 

One  remarkable  fact  in  connection  with  these  basic  bands,  is  the 
great  scarcity  in  them  of  augite,  none  of  the  hornblende  containing 
cores  of  that  mineral,  or  afibrding  any  direct  evidence  of  having 
originated  from  it. 

In  the  Laurentian  area  lying  to  the  north  of  the  Island  of  Montreal, 
recently  described  by  Dr.  Adams,^  on  the  contrary,  the  basic  bands  in 
the  gneiss  appear  to  consist  largely  of  pyroxene  rocks. 


/. — The  Grcmite-gneisaea. 


Orthoolase 
gneiss. 


In  colour  these  rocks  range  from  a  light-gray  to  a  decided  red.  The 
red  rocks  represent  what  has  usually  been  called  by  the  older  writers 
on  the  Archaean,  the  "  red  orthoclase  gneiss/'  but  we  find  in  the  field 
every  gradation  from  the  gray  to  the  red  gneiss,  the  one  passing  im- 
perceptibly into  the  other  in  many  localities,  and  the  microscopical 
examination  has  failed  to  detect  any  essential  point  of  difference  between 
these  two  varieties. 

The  red  gneisses  contain  a  large  quantity  of  hydrous  iron-oxides 
Composition,    jjig^j^^j^ted  through  them,  to  which  the  coloration  is  due,  and  they 

♦Annual  Report,  GeoL  Surv.  Can.,  vol.  VIII.  (N.S.),  Part  j.,  1896. 
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also  appear  to  have  a  larger  proportion  of  microcline  than  the  gray 
ones.  Plagioclase  was  not  observed  to  exist  in  any  greater  quantity 
in  the  gray  varieties  than  in  the  red  ones. 

Many  of  the  more  altered  mica-gneisses  have  assumed  a  dark-green  Chloritization 
colour,  owing  to  the  chloritization  of  the  biotite,  but  microscopic  ex-  ^^  ^^^^^^ 
amination  shows  that  they  may  be  included  in  the  same  class  as  the 
typical  unaltered  ones. 

These  chioritized  mica-gneisses  have  been  frequently,  though  erron- 
eously, spoken  of  as  hornblende-gneisses  by  the  earlier  geological 
observers  in  this  region,  who  were  misled  by  their  colour,  and  had  not 
the  advantages  afforded  by  microscopical  examination  of  the  rocks.  A 
remarkable  feature  of  these  gneisses  is  their  comparative  freedom  from 
iron  ores. 

When  pyrite  occurs,  it  is  almost  always  associated  with  large  clove- 
brown  sphenes. 

In  the  case  of  the  micaceous  gneisses,  ie.,  those  in   which  biotite  Scarcity  of 
alone,  or  biotite  and  muscovite  together  constitute  the  predominating  *»ornblende. 
ferro-magnesian  constituents,  hornblende  was  observed   in  only  two 
instances,  and  then  in  minute  quantities. 

The  almost  total  absence  of  augite  from  these  rocks  is  to  be  parti- 
cularly noted.  Even  in  the  basic  hornblende-gneisses  of  the  region, 
this  mineral  is  very  rarely,  if  ever,  to  be  found. 

A.  BioHte  muscovite  gneisses — (Granite-gneiss). — The  rocks  grouped  structure. 
together  under  this  heading  are,  like  the  other  gneisses,  holocrystal- 

line  and  granitic  in  their  structure.  Both  biotite  and  muscovite  are 
present  as  the  chief,  and  in  fact  almost  the  only  coloured  constituents. 
These  two  micas  occur  intergrown  with  each  other  in  aggregates  of  Ck)mpoBition. 
broad  fresh  plates.  The  specimens  representing  this  rock-type  are, 
apparently,  not  very  numerous  in  the  collection.  Those  examined  are 
remarkably  free  from  epidote,  iron  ore  and  titanite. 

Orthoclase  and  microcline  are  the  predominating  felspars,  and 
granophyric  intergrowth  of  the  quartz  and  felspar  is  a  common 
feature. 

B.  Mt^covite-grcmite-gneiss — {Pegmatite  in  par<).— The  rocks  thus 
designated  and  classified,  are  of  comparatively  rare  occurrence  as  strictly 
integral  portions  of  the  gneissic  complex,  and  where  present  constitute 
the  latest  secretions  from  the  original  magma. 
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In  reality  they  represent  interfoliated  bands  of  p 
of  much  finer  texture  than  the  rock  to  which  tl 
applied.  In  colour  they  are  white,  light-gr 
presenting  glistening  or  pearly  cleavage  planes, 
scope  they  present  the  usual  interlocking  holocrys 
quartz,  orthoclase,  plagioclase  (oligoclase)  and  n 
smaller  amount  of  sericite  (hydrous  muscovite)  arrai 
out  scales,  and  plates  which  traverse  the  roc 
approximately  parallel  bands.  A  small  quantit 
granite^eiss.  zoisite  in  crystals  and  grains,  some  of  which  n: 
associated  with  small  scales  of  sericite,  the  latter, 
of  the  products  of  the  incipient  decomposition  of 
stituents.  Occasional  Rmall  flakes  or  scales  of 
biotite  occur,  some  of  which  form  a  parallel  int 
muscovite.  The  specimens  examined  have  undergo 
mation,  as  a  result  of  pressure  subsequent  to  the  < 
and  both  felspar  and  quartz  have  suffered  a  somew 
lation,  while  the  surviving  individuals  of  both  thef 
wavy  extinction  rather  perfectly.  Some  of 
doubtless  of  primary  formation,  although  some  has 
from  the  shearing  of  the  felspar. 

C.  Biotite-grcmite-gneisaes — ( Granitite-gneissesy 
epidote-gneiss. — The  combination  of  biotite  and  € 
cipal  coloured  constituents,  forms  a  well  defined  n 
been  found  to  be  remarkably  constant  over  large  an 
areas,  and  is  the  one  which  is  represented  by  the 
specimens. 

These  rocks  are  undoubtedly  of  irruptive  origin, 
foliated  granitites,  thoroughly  holocrystalline  and 
from  coarsely  to  finely  crystalline  ;  the  constituent 
a  rule,  equally  developed  on  all  sides. 

Var.  (b)  Biotite-gneiss.  These  are  foliated 
granitic  rocks  in  which  biotite  alone,  or  accompani 
quantities  of  secondary  epidote,  is  the  ferro-magneai 

In  the  specimens  of  this  type  of  rock  which  ha 
the  mineral  does  not  occur,  as  a  general  rule,  in  ag 
plates,  but  in  isolated  independent  ones,  which  have 
parallel  arrangement,  determining  the  foliation  of  ti 

Biotite-  Var.  (c)  Biotite-cyanite-gneiss.     This  gneiss,  the 

gneiss.  markable  in  its  mineral  composition,  in  that  it  conta 


Granitite- 
gneisses. 


Biotite- 
epidote- 
gneiss. 


Biotite-gneiss. 
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and  graphite  in  addition  to  the  biotite  which  chiefly  characterizes  it, 
does  not  present  any  evidence  whatever,  either  in  its  microscopical 
structure  or  its  field  relations,  of  any  other  than  an  irruptive  origin. 

It  is  a  perfectly  fresh,  holocrystalline,  foliated  granitic  rock,  and 
possesses  in  its  structure  no  features  which  would  at  all  suggest  re- 
crystallization.  It  seems  to  be  a  peculiar  local  phase  of  the  prevalent 
biotite-gneisses  of  the  region,  differing  in  no  way  from  them  as  regards 
origin. 

A  somewhat  similar  gneiss  from  near  Wahnapitae  station,  in  the  pescription  of 
Sudbury  district,  has  recently  been  petrographically  described  by  Dr.  €S®j?^  ^^  ^'"• 
T.  K  Walker,*  who,  however,  says  little  regarding  its  microscopical 
character  and  field  relations,  beyond  assigning  it  to  the  Lauren tian, 
and  stating  that  he  regards  it  as  a  "  true  gneiss  "  and  not  a  crushed 
granite. 

Var.  (d)  Hornblende-granitite-gneiss. — The  rock  thus  classified  Hornblende- 
differs  but  little  in  microscopical  character  from  the  ordinary  mica-  |J^^^*®' 
ceous  form  of  the  granitites,  although  usually  darker  in  colour  and 
more  basic  in  appearance.  It  shows  a  transition  on  the  one  hand  into 
granitite  containing  biotite  alone  as  the  coloured  constituent,  which 
is  the  prevailing  type  of  these  gneissic  rocks,  and  on  the  other,  into 
hornblende-granite-gneiss,  which  latter  facies  is  of  rather  rare  occur- 
rence throughout  the  district.  In  all  previous  descriptions  the  horn- 
blende-granite-gneiss has  been  reported  as  the  variety  most  commonly 
present  in  the  Laurentian,  the  mistake  having  undoubtedly  arisen  from 
the  frequent  chloritization  of  the  biotite  originally  present  in  the  pre- 
valent granitite,  the  individuals  showing  the  more  advanced  stages  of 
decomposition  bearing  a  marked  macroscopical  resemblance  to  those  of 
the  ordinary  green  trichroic  hornblende  usually  noticed  in  these  Arch- 
aean rocks.  The  rock  presents  the  usual  reddish  or  grayish  colours, 
and,  where  highly  differentiated,  exhibits  the  usual  interfoliation  of 
lighter  and  darker  coloured  bands,  although  the  lenticular  areas  or 
patches  of  the  former  are  relatively  less  abundant  and  of  smaller  extent 
than  those  of  darker  hue.  The  structure  of  the  rock  is  holocrystalline  j  Composition 
it  is  composed  of  quartz,  orthoclase,  plagioclase,  microcline,  biotite  and  ^^^  structure 
hornblende  as  the  chief  or  essential  constituents,  together  with  a  much 
smaller  quantity  of  ilmenite  (in  part  altered  to  leucoxene)  magnetite  1 
sphene,  epidote,  apatite  and  zircon,  as  accessory  or  accidental  constitu- 
ents ;  while  chlorite,  calcite,  and  sericite  usually  occur  in  more  or  less 
abundance  as  secondary  products  of  decomposition.     Hornblende  is 

^Geological  and  Petrographical  Studies  of  the  Sudbury  Nickel  District.    Quart. 
Joum.  GeoL  Soc,  vol.  LIII.,  p.  42, 1897. 
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the  moet  abundant  ferro-magnesian  mineral  in  the  more  basic  portions, 
while  biotite  predominates  in  the  lighter  coloured  patches.  The  rock 
presents  no  unusual  features  as  regards  crush  phenomena,  the  compon- 
ent individuals  of  felspar  and  quartz  usually  showing  little  evidence 
of  having  been  subjected  to  any  very  considerable  pressure  subsequent 
to  consolidation. 

Hornblende-  D.  Hornblende-gra/aitegneissea. — This  facies  of  rock  seems  to  be  of 
grani  -gneiss,  j^^jj^^  limited  and  rare  occurrence  in  the  district  under  description, 
and  the  specimens  from  which  the  thin  sections  were  prepared  for  pur- 
poses of  study  were  obtained  in  close  proximity  to  masses  of  basic  pyro- 
xenic  or  hornblendic  material.  Their  composition  and  association  has 
suggested  that  the  rock  may  represent  a  commingling  or  transference 
of  material  through  fusion  of  the  substance  of  both  rocks.  The  rocks 
thus  classified  resemble  very  closely  the  hornblende-granites,  with 
which  they  are  intimately  related.  The  moet  common  of  the  essential 
constituents  are  quartz,  orthoclase,  microcline,  plagioclase  and  horn- 
blende, with  spbene,  apatite,  iron  ore,  zircon,  epidote  and  garnet  as 
accessory  minerals. 

The  colour  varies  greatly,  depending  largely  on  the  composition,  the 
more  basic  portions  being  dark-greenish  to  almost  black,  while  the  aci- 
dic bands  are  grayish  or  reddish. 

Certain  of  the  more  massive  and  homogeneous  varieties  of  these 
rocks  have  a  distinct  flesh-red  colour,  with  a  greenish  tinge  given  by 
the  prevalence  of  the  hornblende. 

In  common  with  the  rest  of  the  gneisses,  these  rocks  have  been  sub- 
jected to  pressure  of  varying  intensity,  resulting  in  the  granulation  of 
the  quartz  and  felspar. 

//. — Syenite  Gneisses, 

Syenite-gneiss  These  do  not  appear  to  have  many  representatives  amongst  the 
rocks  of  the  region.  Those  observed  correspond  to  the  mica-syenites  of 
the  massive  pi u tonic  igneous  rocks  and  may  be  termed  : — 

Mica-syenite-gneiss, — This  is  a  holocrystalline,  foliated  rock  char- 
acterized by  the  almost  total  absence  of  quartz,  and  the  presence  of 
biotite  as  the  principal  ferro-magnesian  constituent. 

Orthoclase  is  the  prevailing  felspar  in  the  typical  examples,  but  in 
the  one  specimen  which  was  examined  a  plagioclase  (oligoclase  or  albite) 
was  found  to  constitute  nearly  50  per  cent  of  the  felspar  present  in  the 
section. 
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These  rocks  are  uadoubtedly  the  foliated  eqaivalenta  of  the  massive 
mica-syenites,  which,  as  is  well  known,  frequently  contain  a  consider- 
able quantity  of  albite  in  addition  to  the  orthoclase  and  biotite. 

///. — Diorite  Gneisses, 

Var.  (a)  Qtuirtz-micadiorite-gneiss. — Macroscopically,  this  rock  Diorite-gneiBs 
is  of  a  dark-gray,  almost  black  colour,  very  evenly  foliated,  and 
presenting  brightly  glistening  cleavage  surfaces.  Sometimes  very  nar- 
row interfoliated  bands  are  more  acid  in  composition,  and  have  a  red- 
dish or  grayish  tinge  owing  to  the  presence  of  a  considerable  quantity 
of  felspar  and  quartz,  more  or  less  stained  by  hydrous  oxide  of  iron. 

Both  in  the  field  and  under  the  microscope,  these  are  seen  to  merge 
gradually  into  the  more  basic  varieties  of  the  granite-gneisses,  from 
which  they  differ  chiefly  in  that  the  orthoclase  is  replaced  by  plagio- 
clase  as  the  predominating  felspathic  constituent,  while  hornblende, 
instead  of  biotite,  is  present  as  the  principal  ferro-magnesian  mineral. 
Biotite,  as  well  as  quartz,  is  invariably  present,  the  latter  mineral  Compoeition 
occurring  in  considerable  quantity,  even  in  the  most  basic  phases  of  the  tnica^d?o^ 
rock,  while  both  these  minerals  are  always  abundant  enough  to  character-  S^^^^- 
ize  it.  The  constituent  minerals  are  essentially  identical  with 
those  noticed  as  present  in  the  more  basic  types  of  granite-gneiss,  dif- 
fering only  in  the  order  of  their  relative  abundance  and  importance. 
The  coloured  constituents,  such  as  hornblende,  biotite  and  sphene, 
make  up  the  greater  part  of  the  rock,  which  is  relatively  much  poorer 
in  felspar  and  quartz,  the  most  important  and  abundant  minerals 
in  the  granite-gneisses.  The  essential  constituents  usually  noticed  are 
plagioclase,  orthoclase,  quartz,  hornblende  and  biotite.  Microcline  is 
very  often  present  in  subordinate  amount.  Primary  epidote,  in  very 
sharp  idiomorphic  crystals,  embedded  chiefly  in  unaltered  biotite,  and 
sometimes  penetrated  by  wedge-like  crystals  of  sphene  or  titanite,  was 
frequently  noticed.  Of  the  accessory  minerals,  sphene,  apatite  and  zir- 
con are  almost  invariably  present,  while  pyrite,  magnetite,  limonite, 
epidote  and  allanite  likewise  sometimes  occur.  These  basic  bands  are 
undoubtedly  integral  portions  of  the  same  magma  from  which  the  more 
usual  or  prevailing  granite-gneiss  has  solidified. 

Var,  (b)  Dioritic  Gneiss :  Amphiholite. — It  has  been  thought  ad  vis-  Amphibolite. 
able  for  the  purposes  of  distinction  to  use  this  term  **  dioritic  gneiss,"  not 
as  implying  any  difference  in  origin,  but  simply  denoting  that  the  rock 
thus  classified  does  not  form  an  integral  or  highly  differentiated  por- 
tion of  the  same  magma  from  which  the  ordinary  gneisses  have  solidi- 
fied.    It  frequently  occurs  interfoliated,  and  often  in  dyke-like  forms, 
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evidently  representing  portions  of  some  preexisting  basio  irruptive 
which  has  undergone  excessive  crushing,  and  consequent  recrystalliza- 
tion,  as  a  result  of  the  subsequent  intrusion  of  the  associated  gneissic 
rocks  classified  as  Laurentian.  Macroscopically,  these  rocks  are  fine- 
grained, very  dark  greenish-gray  (almost  black)  in  colour,  with  distinct 
foliation  and  schistosity.  When  broken,  the  fresh  surfaces  show 
brightly  glistening  crystals,  and  plates  of  hornblende  and  mica.  The 
rock  examined  is  composed  chiefly  of  compact  green  trichroic  horn- 
blende and  plagioclase.  As  is  often  the  case  with  rocks  which  have 
undergone  similar  extensive  recrystallization,  the  triclinic  felspar  pre- 
sent  is  very  clear  and  glassy,  showing  a  frequent  and  marked  absence 
of  the  twinning  or  pressure  lamellae.  When  these  are  present,  how- 
ever, the  extinction-angldb  shown  are  those  characteristic  of  labra- 
dorite,  while  some  of  the  unstriatod  grains  may  possibly  represent 
orthoclase.  The  quartz  present  is  proportionately  very  subordinate  in 
quantity,  and  is  often  with  difficulty  distinguishable  from  the  clear 
and  sharply  extinguishing  felspar.  The  biotite  present  occurs  in  inti- 
mate association  with  the  hornblende,  sometimes  forming  parallel 
intergrowths  with  this  mineral ;  garnet  and  ilmenite,  the  latter 
mineral  often  surrounded  by  sphene,  are  likewise  present.  In  several 
instances,  the  same  rock  was  traced  directly  and  continuously  into 
larger  areas  of  practically  unaltered  gabbroic  or  diabasic  material,  of 
distinctly  earlier  genesis  than  the  gneiss  in  which  they  are  embedded. 

Miner cUa  of  the  Gneissic  Rocks, 


Minerals  pre- 
sent in  the 
gneisses. 


The  minerals  observed 
lowing : — 

in  the  acidic  and  basic 

gneissic  rocks  are  the 

Quartz 

Calcite* 

Limonite 

Orthoclase 

Sericite 

Zoisite 

Microcline 

Apatite 

Talc 

Plagioclase 

Titanite 

Tourmaline 

Biotite 

Zircon 

AUanite 

Hornblende 

Garnet 

Rutile 

Epidote 

Magnetite 

Cyanite 

Muscovite 

Haematite 

Graphite 

Chlorite 
Pvrite 

Ilmenite 
Leucoxene 

Fibrolite 
Augite 

Of  these  the  quartz,  orthoclase,  plagioclase,  biotite,  hornblende, 
epidote  and  muscovite  may  be  regarded  as  essential,  and  the  remainder 
either  accessory  or  secondary  constituents. 
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Qucbrtz. — This  is,  in  general,  a  very  abundant  mineral  in  the  Quartz, 
gneisses  of  the  district.  Only  in  a  few  cas^  were  granitic  specimens 
observed  in  which  the  absence  of  quartz  would  lead  to  their  being 
grouped  with  the  syenites.  It  enters  largely  into  the  composition  of 
the  basic  rocks,  allying  them  to  the  quartz-diorites  and  quartz-mica- 
diorites.  In  its  general  character  it  does  not  differ  from  the  ordinary 
granitic  variety,  but  is,  of  course,  much  crushed,  stretched  and  granul- 
ated in  those  gneisses  which  have  been  subjected  to  intense  dynamic 
action. 

It  appears  to  fill  in  the  spaces  between  the  felspars  of  the  rock,  and  * 
consequently,  to  have  crystallized  out  of  the  magma  after  they  were 
formed.  This  is  especially  noticeable  in  many  of  the  basic  or  dioritic 
gneisses.  Distinct  crystals  of  quartz  have  not  been  observed  in  the 
rocks  examined,  the  mineral  occurring  in  the  form  of  irregular  grains. 

The  quartz  grains,  as  usual,  always  exhibit  the  effects  of  dynamic 
action  in  a  much  more  marked  degree  than  do  the  felspars.  A 
granophyric  intergrowth  with  felspar  is  of  very  common  occurrence. 
Inclusions  are  frequent.  Sometimes  the  quartz  occurs  in  grains 
scattered  through  hornblende,  the  individual  grains  having  no  regular 
arrangement  or  orientation  with  respect  to  one  another  or  to  their 
host.  Such  a  structure  has  been  named  '*  poikilitic  "  by  the  late  Dr. 
George  H.  Williams.* 

Orihodase. — This  is  the  most  abundant  of  the  felspars  which  occur  Orthoclase. 
in  these  rocks.  It  usually  forms  irregular  grains  interlocked  with  the 
other  felspars  and  quartz,  although  in  a  few  instances  porphyritic  indi- 
viduals occur,  which  are  sometimes  twinned.  It  is  seldom  quite  clear 
and  fresh-looking,  but  usually  turbid  in  appearance,  and  more  or  less 
filled  with  little  scales  of  sericite  and  granules  and  crystals  of  epidote 
and  zoisite,  the  products  of  its  decomposition. 

In  those  specimens  representing  rocks  which  have  evidently  been 
subjected  to  intense  dynamic  action,  the  orthoclase  shows  a  marked 
tendency  to  pass  into  microcline.  Inclusions  of  the  other  minerals 
present  in  the  rock  are  of  frequent  occurrence,  and  intergrowths  with 
triclinic  felspars  were  also  noted.  It  is  often  stained  with  hydrous 
oxides  of  iron,  giving  brownish  or  reddish  tints  to  the  rock.  In  com- 
mon with  the  other  felspars,  it  has  escaped  to  a  large  extent  the  results 
of  dynamic  action,  rocks  in  which  the  quartz  has  been  completely 
granulated  frequently  preserving  large  grains  of  the  felspars  which 

•On   the   Use  of   the  Terms  Poikilitic  and   Micropoikilitic   in   Petrography; 
Journal  of  Geology,  vol.  I,  No.  2,  pp.  176-179. 
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Microcline. 


Origin  of 
microcline. 


show  only  a  few  cracks  and  a  more  or  less  pronounced  undulatory 
extinction. 

Microcline. — This  is  a  very  abundant  constituent  of  the  granitic 
gneisses,  especially  of  those  which  have  been  greatly  crushed  and 
granulated.  Teall  has  recently  announced  that  the  result  of  his  inves- 
tigations of  the  microcline  in  the  older  Deeside  (Cairnshee)  granite  of 
the  Highlands  of  Scotland  "lend  no  support  to  the  view  that  micro- 
cline may  be  developed  from  orthoclase  by  dynamic  or  any  other  action, 
but  are  in  accordance  with  the  theory  of  Michel  L^vy  and  Mallard, 
.that  orthoclase  is  microcline  in  which  the  polysynthetic  twinning  is  on 
a  sub-microscopical  scale." 

The  constant  relationship  which  exists  between  the  quantity  of 
microcline  in  a  given  rock  and  the  degree  of  pressure  to  which  the  rock 
has  been  subjected,  as  brought  out  by  microscopic  examination,  is  of 
too  marked  a  character  to  be  ignored,  and  instances  may  frequently  be 
observed,  where,  when  a  large  individual  of  orthoclase  has  been 
peripherally  granulated,  the  fragments  detached  from  the  parent 
individual  show  to  perfection  the  typical  cross-hatching  of  microcline, 
whilst  the  centre  is  quite  free  from  striations  and  exhibits  the  ordi- 
nary characters  of  orthoclase.  There  is  not,  in  such  instances,  a  grad- 
ual transition  from  one  structure  to  the  other,  the  cross-hatching  in 
the  detached  bit  of  granulated  material  next  to  the  parent  individual 
terminating  as  abruptly  against  the  fractures  which  separate  them 
from  it  as  do  the  strise  induced  by  pressure  in  a  plagioclase  individual, 
against  cracks  traversing  the  crystal.  Where  evidences  of  pressure 
are  unmistakably  present,  but  fracturing  has  not  actually  taken  place, 
the  gradation  may  be  seen  from  the  normal  orthoclase,  through  a 
"moire  structure"  to  the  typical  cross-hatching.    Plate  IV,  Figs.  2  &  3. 

Thus,  whether  microcline  and  orthoclase  be  identical  or  dimorphous 
(a  question  which  cannot  be  discussed  here)  the  scarcity  of  the  former 
in  unaltered  rocks,  and  its  marked  abundance  in  those  which  have  been 
subjected  to  pressure,  together  with  the  peculiar  manner  in  which  it 
has  been  observed  to  occur  in  individual  instances  mentioned  above, 
seems  to  prove  rather  conclusively  that  microcline  structure  at  least  can 
be,  and  is,  produced  in  the  felspar  now  known  as  orthoclase  and  not  show- 
ing that  structure,  as  the  result  of  pressure.  It  seems,  too,  reasonable 
to  suppose  that,  if  orthoclase  be  microcline  with  a  sub-microscopic 
twinned  structure,  we  should  find  various  gradations  in  the  same  section 
from  the  microscopically  invisible  structure,  through  exceedingly  fine 
striation,  to  the  distinctly  visible,  and  sometimes  quite  coarse  structure, 
characterizing  what  we  call  microcline. 
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Instead  of  this  we  find  that,  when  a  crystal  which  we  call  orthoclase 
is  subjected  to  pressure,  a  peculiar  wavy  structure  appears  in  it,  anal- 
ogous to  the  strain  shadows  of  quartz  as  seen  in  the  thin  section  ;  the 
grain  or  crystal,  when  carefully  examined  under  the  microscope,  being 
evidently  under  strain  and  undergoing  deformation.  This  wavy 
structure  gradually  merges  into  the  typical  cross-hatched  one.  In  fact, 
many  of  the  arguments  advanced,  and  facts  cited  in  favour  of  the 
theory  thatmicrocline  and  orthoclase  are  identical,  seem  to  point  strongly 
to  the  conclusion  that  this  is  not  the  case,  but  that  microcline  represents 
a  re-arrangement  of  the  orthoclase  molecule  induced  by  pressure. 

Cases  where  areas  of  felspar  with  typical  microcline  structure  occur, 
included  in  unaltered  and  uncrushed  orthoclase  individuals,  may  be 
regarded  as  analogous  to  intergrowths  of  the  ordinary  triclinic  and 
monoclinic  felspars. 

Plagiodcue, — In  the  granitic  and  syenitic  gneisses,  plagioclase  is  pwrioclaae 
tolerably  abundant,  in  the  case  of  the  mica-syenite-gneiss  from  Cross 
Lake,  constituting  nearly  one-half  of  the  felspar  present.  No  direct 
chemical  determinations  have  been  made,  but  when  the  angles  of 
extinction  have  been  measured,  these  indicate  that  the  felspar  is 
either  an  oligoclase  or  an  andesite. 

As  a  general  rule,  the  proportion  of  the  plagioclase  present  increases 
with  the  basicity  of  the  rock,  and  it,  of  course,  predominates  in  the 
diorite-gneisses  of  the  region.  In  these  rocks  it  is,  apparently,  chiefly 
a  labradorite.  It  is  usually  well  twinned,  this  twinning  being  due  to 
pressure  in  many  cases. 

Alteration  to  calcite  was  frequently  observed,  also  typical  saussuri- 
tization  of  the  more  basic  varieties,  with  formation  of  zoisite,  epidote  and 
sericite.     Poikilitic  and  micropoikilitic  structures  are  sometimes  seen. 

In  some  of  the  basic  gneisses  which  may  possibly  have  resulted  from 
the  metamorphosis  of  a  basic  irruptive,  the  felspar  is  frequently  very 
clear  and  glassy,  with  numerous  unstriated  grains  which  are,  however, 
probably  plagioclase.  It  is  somewhat  difficult,  in  such  cases,  to  dis- 
tinguish between  the  glassy  felspar  and  the  quartz. 

Biotite, — This  is  by  far  the  most  abundant  ferro-magnesian  constit- 
uent of  the  granitic  and  syenitic  gneisses,  and  also  enters  quite  freely  Biotite. 
into  the  composition  of  the  basic  varieties.     The  primary  biotite  occurs 
in  two  forms,  as  large,  broad  plates  aggregated  together,  and  as  isolated 
smaller  plates,  having  a  general  parallel  arrangement  in  the  rock. 

Crystals  with  perfect  crystallographic  boundaries  were  not  observed. 
Mechanical  deformations  of  the  plates  are  well  seen  in  the  rocks  which 
show  the  general  effects  of  dynamic  action. 
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In  most  instanoes,  it  is  remarkably  fresh  and  is  intimately  associat 
with  epidote,  large,  fresh,  isolated  crystals  of  which  are  frequent 
inclosed  in  the  unaltered  biotite.  In  colour  it  is  usually  a  de< 
reddish-brown,  in  some  cases  inclining  to  a  copper-red,  and  is  ve 
strongly  pleochroic,  from  pale  straw-yellow  to  a  deep  reddish-brow 
When  more  or  less  altered  to  chlorite  it  assumes  various  tints  of  gree 

Occasionally,  in  the  hornblende-granite-gneisses  and  diorite-gneisM 
it  is  intimately  associated  with  the  hornblende.  In  those  rocks  whi< 
contain  both  micas,  the  biotite  and  musoovite  occur  intergrown  wii 
each  other,  the  plates  of  each  variety  being  sharply  defined. 

Frequently,  however,  by  a  leaching-out  process,  the  iron  has  ba 
so  far  removed  from  the  biotite  as  to  cause  it  to  assume  a  very  ligl 
colour,  indeed  in  some  sections  it  is  difficult  to  determine  wheth 
certain  individuals  are  to  be  regarded  as  bleached  biotite  or  as  origin 
muscovite. 

In  addition  to  the  biotite  which  is  of  undoubted  primary  origi 
little  scales  of  secondary  biotite  may  often  be  observed  developed  aloi 
shear-planes  in  certain  of  the  greatly  crushed  and  stretched  gneisse 
The  biotite  holds  numerous  inclusions  of  apatite,  zircon,  etc.,  whic 
are  commonly  surrounded  by  dark,  pleochroic  halos. 

Hornblende, — This  appears  to  be  a  comparatively  rare  mineral  i 
those  granitic  and  syenitic  gneisses  which  have  been  examined  fro 
this  region.  In  two  instances  it  is  tolerably  abundant,  but  in  mo 
cases  where  it  has  been  observed,  only  one  or  two  minute  grains  couJ 
be  detected  in  a  single  thin  section  of  the  rock. 

In  the  basic  or  dioritic  gneisses  it  is  of  course  a 
mineral  In  these  rocks  it  occurs  as  the  compact 
actinolitic  forms  being  rare.  It  forms,  as  a  general  rule, 
individuals  aggregated  together,  although  occasional! 
seen  having  well  defined  crystallographic  boundaries. 

It  possesses  good  cleavage  and  is  very  strongly  pleoc 
sorption  is  usually  C  >  6  >  a  generally  a  greenish 
yellowish-green,  and  t  =  deep  bluish-green.  Twinnin 
feature  of  the  mineral. 

The  hornblende  is  always  intimately  associated  with  the  biotite  an 
epidote  when  these  latter  minerals  are  present  in  the  rock.  In  sever 
instances  the  extinction  angle  was  measured  and  found  to  vary  f roi 

i7i"  to  ir. 

Inclusions  of  felspar,  quartz,  zircon,  apatite,  titanite,  etc.,  are  vei 
common  and  are  frequently  arranged  in  such  a  manner  as  to  give  t 
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the  hornblende-gneiss  a  typical  micropoikilitio  structure.  Plate  II., 
Fig.  1.  As  in  the  case  of  the  biotite,  the  inclusions  of  apatite  and 
^roon  are  often  suriounded  by  well  defined  pleochroic  halos.  Alter- 
Mien  to  chloritic  and  epidotic  material  was  observed,  accompanied 
by  the  deposition  of  carbonates. 

No  instances  of  augite  cores  occurring  in  the  hornblende  were  noticed* 
nor  any  direct  evidence  of  the  latter  mineral  having  originated  from 
the  former ;  although  in  some  few  instances  this  might  be  suspected, 
from  the  fact,  that  the  interior  of  the  crystal  is  of  a  paler  colour  than 
the  exterior  portion. 

Epidote. — Next  to  the  biotite,  this  is  by  far  the  most  abundant  of  Epidote. 
the  coloured  constituents  of  the  granitic  gneisses,  and  it  also  enters 
largely  into  the  composition  of  the  more  basic  homblendic  ones.  In 
-addition  to  the  ordinary  occurrence  of  the  epidote  as  an  alteration  pro- 
duct, we  have  also  the  strongest  evidence  that  it  exists  in  a  large  num- 
ber of  cases  as  an  original  and  important  constituent  of  the  rock  mass. 

The  manner  in  which  the  perfectly  fresh  crystals,  possessing  sharply 
defined  outlines,  occur  inclosed  by  wholly  unaltered  biotite  in  rocks 
which  have  been  subjected  to  only  a  slight  degree  of  pressure,  admits 
of  no  reasonable  doubt  as  to  their  primary  nature.  An  inspection  of 
the  accompanying  plate,  (Plate  II.,  Fig.  2)  will  bring  this  point  out  very 
clearly.  The  mineral  is  usually  of  a  bright  yellow  colour,  very  strongly 
pleochroic,  and  possessing  the  usual  high  relief  and  brilliant  polariza- 
tion colours,  except  in  sections  parallel  to  the  orthopinacoid,  which 
exhibit  bluish  and  yellowish  tints  between  crossed  nicols.  It  occurs 
both  in  crystals  and  irregular  grains,  the  former  often  having,  as  already 
stated,  very  sharply  defined  outlines. 

The  corrosion  phenomena  noted  by  Dr.  Adams,  in  epidote  from  the  Corrosion' 
Yukon  River,*  are  shown  to  perfection  in  some  of  the  individuals.     The  P*^®"^®™®^ 
crystal  sections  are  usually  bounded  by  the  prism  planes  M,  r,  and  T. 
Good  cleavages  were  observed  parallel  to  M  and  T,  the  angle  between 
them  being  about  115"*. 

Twins  are  of  common  occurrence.  The  crystals  occasionally  contain 
cores  of  a  pleochroic  brownish  substance  which  is  probably  allanite, 
but  no  thoroughly  typical  examples  of  that  mineral  were  detected. 

Nondescript  cores,  which  may  represent  augite,  surrounded  by  rims 
of  epidote  were  occasionally  seen  in  the  thin  sections.  Secondary 
epidote,  frequently  occurs  in  the  groundmass  of  the  more  altered  rocks, 
associated  with  chlorit-e,  as  the  result  of  the  mutual  reaction  of  the 

*Can.  Rec.  Sc.  vol.  IV.,  pp.  344-868, 1890-91,  also  Annual  Report  OeoL  Sunr. 
<JaiL,  voL  III.  (N.S.),  Part  I,  Appendix  V  (N.S.).  p.  2S7  B.,  1887-88. 
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felspars  and  bisilicates.  It  also  forms  sm 
the  decomposing  felspars,  together  with  zoi 
as  one  of  the  products  of  their  saussuritizi 
highly  granulated  rocks,  where  it  is  almos 
primary,  and  what  secondary  epidote.  Fi 
which  have  suffered  extreme  crushing,  anc 
epidote  granules,  large  epidotes  may  be  ol 
like  the  other  constituents,  proving  that  1 
was  subjected  to  the  dynamic  action. 

Muscovite.  Mv^dcovite, — Both  primary  and  secondai 

gneisses,  and  it  is  often  difficult  in  a  parti 
to  which  of  these  two  classes  the  mica  is  t 
broad  fresh  laminae  of  muscovite  are  intim 
brown  fresh  biotite,  and   in  such  cases 
origin. 

The  variety  of  the  mineral  referred  to 
occurring  in  broad  plates  or  laminae,  as  < 
scales  of  sericite  resulting  from  the  alterai 
possesses  the  usual  bright  polarization  < 
charactera  common  to  the  species,  and 
observed  in  the  specimens  examined. 

Chlorite, — (Taken  as  a  general  group  i 
alteration  product  of  the  biotite  and  hori 
polarizes  in  the  usual  dull  bluish  tints. 

Many  of  the  gneisses  owe  their  green  c< 
gives  them  a  very  deceptive  appearance,  a( 
closely  resembling,  at  first  sight,  some  maf 

Pyrite.  Pyrite, — Is  of  common  occurrence  in  a 

in  the  more  basic  ones.  The  red  and  bru 
frequently  stain  the  rocks  can  often  be  tra 

Calcite.  Calcite, — This  mineral  is  abundant  wl 

felspars  has  proceeded  to  any  extent.  Ic 
irregular,  brilliantly  polarizing  patches  thi 

Its  abundance  in  some  specimens,  e.  g, 
gneiss  from  the  south  end  of  Opimika  Nar 
as  this  rock  does  not  seem  to  have  beei 
instances  it  may  possibly  be  of  primary  ori 

Sericite.  Sericite, — This  is  an  abundant  product  c 

felspars,  forming  fine,  brilliantly  polarizing 


Ohlorite 
group. 
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with  zoisite,  epidote,  calcite,  etc.  Some  of  the  material  referred  to 
as  sericite  in  the  description  of  these  rocks  may  possibly  be  talc, 
as  it  is  difficult  to  distinguish  between  these  two  minerals  under  the 
microscope. 

Apatite. — ^This  mineral  is  of  frequent  occurrence  in  the  acidic  and  Apatite. 
basic  gneisses.     It  is  mostly  in  the  form  of  stout  and  short  or  long 
and  slender  prisms,  but  grains  with  extremely  irregular,  and  more  or 
less  rounded  outlines  also  occur.     The  large  stout  prisms  are  especially 
characteristic  of  the  diorite-gneisses. 

Titcmiie  (Sphene), — Remarkable  crystals  of  this  mineral  were  ob-  Sphene. 
served  in  some  of  the  rocks  examined.     They  are  of  unusually  large 
size,  deep  clove-brown  in  colour,  and  intensely  pleochroic,  and,  as  is 
usual  in  such  dark-coloured  varieties,  exhibit  their  brilliant  interference 
colours  to  perfection.     Twinning  was  frequently  observed. 

The  mineral  is  especially  abundant  in  those  rocks  in  whose  com- 
position hornblende  occupies  a  prominent  place.  It  occurs  in  irregular 
grains  of  varying  size,  as  well  as  in  the  well  formed  crystals  just  men- 
tioned. Little  crystals  were  observed  penetrating  the  epidote  crystals 
and  also  included  in  hornblende  and  biotite.  It  frequently  forms  fine- 
grained granular  aggregates  of  considerable  size,  and  is  present  in 
nearly  all  the  rocks  described,  both  basic  and  acidic. 

Zircon, — This  mineral  is  also  of  widespread  occurrence  in  the  gneisses.  Ziroon. 
The  crystals  are  usually  well  developed,  and  often  of  large  size.     When 
embedded  in  the  biotite  or  hornblende  it  is  usually  surrounded  by  a 
pleochroic  halo. 

Oamst, — This  is  by  no  means  as  abundant  a  constituent  of  the  Gftmet. 
gneissic  rocks  of  this  region  as  was  formerly  supposed,  although  in 
certain  localities  it  is  extremely  plentiful.  It  occurs  in  the  granitite- 
gneiss  containing  cyanite,  and  also  in  several  of  the  more  or  less  altered 
basic-gneissic  hornblende  rocks.  It  is  usually  in  fresh  irregular  grains 
and  aggregates,  frequently  of  large  size,  much  fractured,  and  of  a  light 
pinkish  colour  in  thin  sections.  The  optical  anomalies  which  have 
elsewhere  been  frequently  noted,  were  not  observed  in  the  present 
instances,  all  the  grains  appearing  to  be  completely  isotropic.  Distinct 
crystals  were  very  rarely  seen. 

Magnetite. — As  stated  elsewhere,  the  scarcity  of  iron  ore  in  the  Magnetite. 
granitic  gneisses  is  a  remarkable  feature  in  their  composition.     In  a 
few  instances  isolated  grains  were  tested  and  found  to  be  magnetic. 

HoBmatite, — ^This  is  frequently  present  in  the  form  of  thin  plates  Hsematite. 
with  hexagonal  outlines,  and  in  irregular  scales.     It  is  often  developed 
along  the  cleavage  planes  of  the  biotite. 
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Ilmenite.  Hmenite, — Generally  speaking,  this  is  the  iron  or 

in  thediorite-gneisses,  and  is  almost  invariably  accom 
ation  product,  leuooxene.  It  may  be  regarded  as  o 
ingredients  of  these  rocks.  The  peculiar  brownish  tii 
the  plagioclase,  are  probably  very  often  due  to  di: 
this  mineral  included  in  them. 

Leuooxene.  LeiMcoocene, — ^This  is  always  an  alteration  product 

or  rutile.  The  grains  of  ilmenite  are  sometimes  o 
by  whitish  or  yellowbh,  almost  opaque  masses  of 
peculiar  cross-hatched  structure  was  sometimes  obsei 
to  sagenitic  growth  of  rutile  which  previously  exists 
individual  from  which  the  leucoxene  was  derived. 

Limonite.  Limonite. — The  irregular  deep-brown  stains  whi 

meate  the  various  minerals,  especially  the  felspars 
most  cases,  due  to  the  presence  of  this  mineral. 

Zoisite.  Zoisite, — Accompanies  epidote  as  the  result  of  sau 

felspars,  usually  in  quite  small  individuals  which  ] 
features. 

Talc.  Talc. — In  a  few  of  the  more  squeezed  and  alter 

were  observed  which  seem  to  correspond  in  their 
with  this  species,  as  distinguished  from  sericite,  bu 
discriminate  between  these  two  minerals. 

Tourmaline.         TourmcUine, — Two  or  three  columnar  strongly  pie 
of  this  mineral  were  observed  in  one  of  the  gneisses 

Allanite,  AUanite, — Whilst  not  particularly  abundant,  ma 

of  this  mineral  were  observed,  more  especially  in  th 
in  which  idiomorphic  primary  epidotes  are  plentiful 
reddish-brown  pleochroic  individuals  in  the  centres  • 
with  which  it  is  in  parallel  orientation.  These  occv 
cisely  similar  character  to  those  described  by  Hobl 
granites. 

Rutile.  Rutile, — This  mineral  was  observed  in  a  few  insti 

very  minute,  slender  needles  penetrating  the  biotite 

Cyanite.  Cyanite, — Occurs  in  rather  short  flat-bladed  crye 

show  sharply  defined  faces  in  the  prism  zone,  < 
irregular  columnar  individuals.  A  few  of  the  smi 
terminations,  but  with  very  rough  faces. 

The  colour  is  usually  of  light-bluish   or  greeni 
crystals  show  a  deep  blue  centre  with  a  white  m 
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viduals  measure  half  an  inch  across  and  an  inch  in  length.  It  is  best 
developed  in  those  portions  of  the  rock  which  are  free  from  biotite, 
and  consequently  of  a  lighter  colour.  In  the  darker  portions  of  the 
rock  it  is  frequently  intergrown  with  the  biotite.  The  individuals 
are  often  bent  and  hold  many  inclusions,  particularly  of  pyrite, 
biotite,  quartz  and  graphite. 

Under  the  microscope  the  sections  are  transparent,  and  generally 
colourless,  but  patches  of  a  light-blue  colour  occur  here  and  there. 
These  patches  exhibit  a  pleochroism  (light-blue  to  colourless)  which  is 
not  noticeable  in  the  colourless  portions  of  the  crystals.  The  cleavage 
parallel  to  M  and  T  do  not  traverse  the  entire  section  as  a  rule.  In 
longitudinal  sections  the  parting  parallel  to  P  is  also  clearly  shown. 
As  is  invariably  the  case,  the  cyanite  is  accompanied  by  garnet. 

Graphite, — This  mineral  occurs  in  some  quantity  in  the  cyanite-  Graphite, 
gneiss,  in  the  form  of  irregular  flakes,  rarely  with  rude  hexagonal  out- 
lines.    A  few  flakes  were  observed  to  be  nearly  a  quarter  of  an  inch 
in  diameter. 

Fibrclite, — Only  a  few  specimens  of  the  cyanite-gneiss  were  coL  Fibrolite. 
lected  from  the  cuttings  on  the  Canadian  Pacific  Railway  in  the 
vicinity  of  Les  Erables  Rapids  and  Snake  Creek,  on  the  Ottawa  Riven 
and  these  show  no  fibrolite,  but  it  is  almost  certain  that  this  mineral, 
which  accompanies  the  cyanite  in  the  similar  rock  from  near  Wahna- 
pitfe  station,  will  be  found  associated  with  it  in  the  area. 

Augite, — This  mineral,  as  elsewhere  noted,  is  almost,  if  not  entirely,  Angite. 
absent  from  those  gneisses  which  have  been  microscopically  examined. 
In  certain  specimens  a  few  skeleton  forms,  entirely  filled  with  altera- 
tion products,  were  observed,  which  may  originally  have  been  pyroxenot 
but  this  is  by  no  means  proved.  The  hornblende  was  carefully 
examined  to  see  if  there  were  any  traces  of  pyroxene  cores  in  it,  but 
no  certain  evidence  of  this  was  obtained,  although  in  some  cases  it  was 
observed  that  the  exterior  of  the  hornblende  individual  was  of  a 
darker  colour  than  the  central  portion. 

ORENVILLB   SERIES. 

The   name  Grenville   Series  was  the  distinctive  title  applied  in  Origin  of 
1863*  by  Sir  William  Logan  to  the  series  of  crystalline   rocks  so  ^'^^^^ 
extensively  and  well  exposed  in  the  region  on  the  north  side  of  the 
Ottawa  in  the  vicinity  of  the  Augmentation  and  village  of  Grenville. 
These  were  referred   to  as  Middle  Laurentian  and  supposed  to  con- 

♦Geology  of  Canada,  (1868),  p.  839. 
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formably  overlie  the  Lower  Laurentian  or  Fundamental  Gneiss.  The 
rocks  thus  olassified  comprise  a  great  variety  of  gneisses  with 
which  are  associated  considerable  volumes  of  crystalline  limestone, 
and  a  detailed  map  was  published  showing  the  distribution  of  the 
component  bands.^  Many  reasons  were  adduced  as  evidence  for 
regarding  the  whole  series  as  greatly  metamorphosed  sedimentary 
Eftrly  mifloon-  strata.  These  proofs  had  reference  chiefly  to  the  banded  or  foliated 
character  of  many  of  the  composing  masses,  believed  to  represent 
the  surviving  traces  of  the  parallelism  due  to  original  sedimentation, 
the  presence  of  large  and  important  beds  of  limestone,  together  with 
the  occurrence  in  some  of  these  bands  of  forms  described  as  represent- 
ing organisms  of  low  type.  Subsequent  examination  in  the  field,  sup- 
plemented by  the  detailed  petrographical  studies  rendered  possible 
by  the  recent  perfection  of  the  microscopic  methods  of  research,  have, 
however,  revealed  the  fact  that,  while  certain  of  the  fine-grained,  light- 
grayish,  rusty-weathering  gneisses  are  closely  allied  instructure  and  com- 
position to  ordinary  shale  or  slate,  other  rocks,  representing  a  very 
much  greater  volume  of  the  whole  series,  are  undoubtedly  the  foliated 
equivalents  of  the  ordinary  plutonic  irruptives.t 

In  the  area  covered  by  the  accompanying  map-sheets,  the  line  of 
subdivision  between  what  has  usually  been  regarded  as  Lower  Lauren- 
tian and  the  Grenville  Series,  was  described  by  Sir  William  Logan,  in 
1844,  as  occurring  somewhere  in  the  vicinity  of  the  Mattawa  River. 
The  supposed  line  of  boundary  was  based  on  the  occurrence  at  certain 
points  of  isolated  masses  of  crystalline  limestone,  but  these  have  since 
been  found  to  be  in  intimate  association  with  rocks  which  are  believed, 
with  some  confidence,  to  be  the  foliated  equivalents  of  ordinary 
granites  and  diorites. 

In  the  area  under  description,  only  one  very  limited  occurrence  of 
the  fine-grained  and  evenly  banded  light-grayish  gneisses  usually  associ- 
ated with  the  Grenville  series  was  noticed,  consisting  of  a  small  band 
interfoliated  with  the  ordinary  reddish  granite-gneisses,  a  little  over 
two  miles  east  of  Rutherglen  station  on  the  Canadian  Pacific  Railway. 
The  strike  of  this  band  is  about  N.  20**  W.,  with  a  dip  to  the  north- 
east at  a  high  angle.  The  hand  specimen  represents  a  fine-grained 
evenly  foliated,  rusty-weathering,  grayish,  graphitic  gneiss.  Under  the 
microscope,  it  is  a  fine-grained  admixture  of  interlocking  grains  of  fels- 
par, quartz,  and  a  rather  pale-coloured  bleached  biotite,  together  with 
smaller  quantities  of  pyrite,  graphite,  rutile,  and  a  mineral   closely 

♦Atlas,  Geology  of  Canada,  (1863),  Map  No.  1. 

f  Adams.    A  Further  Contribution  to  our  knowledge  of  the  Laurentian,  Am. 
Joum.  Sci,  July,  1896. 
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resembling  zoisite  in  minute  prismatic  crystals,  arranged  in  nests  com- 
posed of  aggregates  of  crystals  and  crystal  fragments  running  parallel 
with  the  foliation.  The  rock  has  evidently  been  subjected  to  intense 
and  long  continued  dynamic  action,  the  foliation  being  pronounced, 
while  the  recrystallization  has  been  so  complete  as  to  mask  much  of  its 
original  structure.  It  bears  a  marked  microscopical  as  well  as  macro- 
scopical  resemblance  to  the  sillimanite  gneisses  described  by  Dr. 
Adams.  "^ 

The  most  important  band  of  crystalline  limestone  noticed  in  the  whole  CrystaUine 
district,  occurs  at  the  foot  of  Lake  Talon,  an  important  expansion  of  j^^  Talon? 
the  Mattawa  River.  The  presence  of  this  band  was  first  noted  by 
Bigsbyt  in  1820,  and  later  in  1844,  by  Logan.  Dr.  Bell,  in  1876,  also 
gave  a  short  description  of  its  mode  of  occurrence.  J  The  rock  consists 
of  whitish  crystalline  limestone  with  small  thickly  disseminated  specks 
and  patches  of  green  serpentine.  It  is  first  noticed  on  the  south  side 
of  the  lake  a  short  distance  above  the  outlet,  occupying  the  points  along 
the  shore,  while  the  massive  reddish  granitite-gneiss  rises  into  rounded 
hills  behind.  The  limestone,  as  far  as  can  be  ascertained  on  account  of 
the  massive  texture  of  the  gneiss,  occurs  as  an  interfoliation,  dipping 
S.  8**  E.  <  25.  Farther  down,  towards  the  chute,  the  rock  contains  a 
good  deal  of  serpentine  in  addition  to  some  other  impurities,  and  occurs 
seemingly  as  a  large  irregular  rounded  patch  in  the  gneiss.  At  the 
narrows,  a  short  distance  above  the  Talon  Chute,  the  contact  between 
the  crystalline  limestone  and  massive  rather  indistinctly  foliated  red 
granite-gneiss  is  well  shown,  the  former  dipping  N.  74''  E.<20''  while 
the  latter,  with  a  nearly  east-and-west  strike  overtops  or  flows  over 
the  mass  of  the  crystalline  limestone,  the  indistinct  foliation  of  the 
gneiss  conforming  in  general  with  the  line  of  junction  between  the 
two  rocks.     See  Fig,  1. 

Fig.  1. 


Sketch  sbotion  bhowino  structure  of  ortstalline  LiifESTONB  (a)  and  massive 

RED  GRANrriTE  GNEISS  (b)  NEAR  TaLON  ChUTE,   MaTTAWA   RiVER. 

♦Annual  Report,  Geol.  Surv.  Can.,  vol.  VIII.  (N.S.)  Part  j. 

tShoe  and  Canoe,    vol.  I.  London,  1850. 

Report  of  Progrees,  GeoL  Surv.  Can.,  1876-77,  p.  207. 
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Crystalline 
limestone  at 
Talon  Chute. 


Crystalline 
limestone  on 
Manitou 
Islands. 


At  the  Talon  Chute,  there  are  two  channels  by  which  the  lake 
discharges  into  the  gorge  below.  The  largest  of  these  channels  is 
situated  near  the  north  side,  while  the  southern  one  has  been  excavated 
along  a  band  of  ophicalcite,  seventy  feet  in  thickness  intercalated 
with  the  gneiss  and  dipping  in  a  southerly  direction  <  25*. 

Smaller  bands  and  patches  of  crystalline  limestone,  likewise  occur  on 
three  of  the  Manitou  group  of  islands  in  the  eastern  portion  of  Lake 
Nipissing.  On  the  west  side  of  the  most  southerly  of  these  islands,  beds 
of  a  beautiful  light  salmon-pink  crystalline  limestone  occur,  containing 
radiating  crystallizations  of  dark-green  hornblende,  black  biotite,  and 
yellowish-green  epidote.  The  strike  is  about  N.  80**  E.  and  the  angle  of 
dip  is  about  65**.  This  is  associated  with  the  prevailing  rather  fine- 
grained dark-reddish  and  green  granitite-gneiss. 

On  the  east  side  of  the  Great  Manitou  Island  (Newman  Island)  a 
few  chains  south  of  the  north-east  point,  there  is  a  layer  or  bed  of 
pinkish  limestone,  weathering  yellow,  reddish  and  grayish.  The  strike 
of  the  dark-red  and  green  granitite-gneiss  is  about  S.  60**  E.  and  the 
dip  south-east  <  45*".  On  the  west  side  of  the  most  easterly  of  the 
Manitou  Islands,  about  the  centre  of  the  island,  beds  and  patches  of 
pinkish  and  whitish  limestone  are  embedded  in  the  dark-red  and  green 
granitite  which  has  a  strike  of  S.  5*"  E.  and  a  dip  to  the  east  <  45*". 


Origin  of 
name. 


Use  of  term 

Al^nkian 

unnecessary. 


HUBONIAN. 

The  name  Huronian,  was  adopted  by  Sir  William  Logan  and  Dr. 
T.  Sterry  Hunt  in  1855,*  to  include  the  clastic  rocks  believed  to 
overlie  the  Laurentian  gneisses  in  the  districts  adjacent  to  Lakes 
Huron  and  Superior. 

The  area  included  by  the  present  report,  exhibits  large  tracts  of 
country  underlain  by  pyroclastic  and  epiclastic  rocks  identical  in 
lithological  character  with  those  described  as  Huronian  by  Murray  in 
1856.  It  forms,  in  fact,  the  north-easterly  extension  of  the  same  belt, 
which  has  been  traced  with  practical  continuity  from  what  is  gen- 
erally termed  the  * 'typical"  area  on  the  north  shore  of  Lake 
Huron.  The  inclusion  of  these  rocks  under  the  name  **  Algonkian,'' 
shows  a  tendency  on  the  part  of  some  geologists  to  revert  to  the 
erroneous  grouping  of  Huronian,  Animike  and  Keweenawan  as  integral 
portions  of  a  single  system  or  series  of  formations,  in  spite  of  the  pro- 
nounced hiatus  known  even  then  to  exist,  though  perhaps  not  appre- 
ciated to  its  full  extent,  by  Sir  William  Logan.  As  has  been  pointed 
out  by   Dr.    Dawson  f   and   others,   the   proposed   use  of  the   term 

*£squisse  Geologique  du  Canada.    Paris,  1855,  p.  29. 

tPresidential  Address  to  the  Greological  Section  B.A.A.S.,  Toronto  meeting,  1897 
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Algonkian  in  the  same  extended  sense  is  both  unnecessary  and  mis- 
leading, and  it  should  therefore  be  deprecated.    Its  adoption  disregards 
not  only  the  zealous  and  accurate  work  of  many  trained  observers 
over  extended  areas  characterized  by  the  presence  of  theee  Archean 
rocks,  and   would  also  supplant  a  useful  and  well  known   term,  of 
which  the  priority  remains  unquestioned,  by  a  name  which  is  at  once 
needless  and  indefinite.     No  attempt  has  been  made  to  correlate  the  No  attempt 
rocks  here  described  as  Huronian  with  certain  series  or  groups  which  ^JJrelation 
have  been  lately  and  ably  reported  upon  under  the  new  conditions  with  other 
since  the  use  of  the  microscope  has  made  an  accurate  description  of  groups, 
the  various  component  rock  masses  not  only  possible  but  imperative. 
It  is  also  regarded  as  premature  as  yet  to  anticipate  the  results  of 
further   and  more  complete  microscopical  and  stratigraphical  exami- 
nations of  the  Huronian,  Grenville,  Hastings,  Keewatin  and  Coutchi- 
ching  serieb. 

The  Huronian  rocks,  which  are  extensively  and  widely  developed  in 
the  north-western  part  of  the  region  under  description,  naturally 
admit  of  a  three-fold  subdivision,  the  component  members  following 
one  another  in  undisturbed  succession,  each  showing  a  gradual  and 
perfect  transition  upward  into  the  succeeding  member.  The  rocks 
occur  for  the  most  part  in  slightly  undulating  anticlinal  and  syn- 
clinal folds,  except  in  the  vicinity  of  certain  large  irruptive  masses, 
where  considerable  disturbance  as  well  as  alteration  is  found,  as  a 
result  of  their  intrusion.  At  the  base  of  the  series  is  a  breccia-con-  Position  and 
glomerate,  containing  pebbles  and  fragments,  often  angular,  though  oompoaition 
usually  subangular  or  rounded  in  outline,  of  granitite,  diabase,  diorite,  conglomerate, 
etc.,  embedded  in  a  matrix  composed  of  the  same  materials  in  a  finer 
state  of  division,  while  the  more  minute  interstices  are  filled  up  with 
scales  and  flakes  of  chlorite  and  sericite.  Where  this  matrix  forms  a 
considerable  portion  of  the  rock,  the  abundance  of  these  decomposi- 
tion products  gives  a  prevailing  dark-green  colour  to  the  whole  mass. 
This  rock  has  in  previous  reports  been  referred  to  as  **  slate  conglom- 
erate ''  or  "  chloritic  slate  conglomerate,''  a  name  first  proposed  and 
used  by  Logan.*  This  coarse  fragmental  rock  passes  upward  into  a  Greywack^. 
dark  greenish-gray  grey wack^  or  felspathic  sandstone,  in  which  few  if 
any  fragments  are  macroscopically  apparent.  This  in  turn  merges 
above  into  an  exceedingly  compact  and  fine-grained  rock  of  essentially  gi^^^^  ^^  gjj^^ 
similar  composition,  which  gradually  assumes  a  banded  and  slaty 
character,  the  planes  of  cleavage,  when  present,  corresponding  in  most 
instances  with  the  evidences  of  original  sedimentation  as  revealed  by 
the  colour  stripings.     Superimposed  upon  these,  usually  without  any 

♦Report  of  Progrew,  Geol.  Surv.  Can.,  1845-46,  p.  67. 
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Quartzite-        sharp  line  of  division,  although  at  times  there  is  a 
grit  or  arkoee.  |^  quartzite-grit,  made  up  chiefly  of  fragments  of  ( 
some  of  felspar,  all  usually  more  or  less  rounded 
felspathic  matrix,  now  largely  altered  to  yellowish- 

The  rock  is  generally  yellowish-green  in  colour,  c 
ance  of  sericite,  the  scales  of  which  are  often  macrc 
in  the  matrix.  On  this  account  it  has  been  usual  U 
a  sea-green  quartzite.  Occasionally  it  is  of  a  flesh 
is  with  difficulty  distinguished  from  ordinary  gra 
massive  much  jointed  beds,  the  stratification  at  timi 
by  a  parallel  disposition  of  certain  coarser  or  conglc 
is  occasionally  fine-grained  but  usually  approaches 
grit  or  fine  conglomerate. 

Earl;r  Until  very  recently,  it  was  a  matter  of  general  b 

aE(mrthe  ▼ious  descriptions  and  reports,  that  the  source  of  si 
TOuroeof  was  to  be  traced  to  the  breaking  down  of  the  { 
sediments.  crystalline  rocks  usually  classified  as  Lower  Laurei 
repeatedly  insisted  that  gneissic  pebbles,  distinct! 
Laurentian,  formed  the  most  abundant  coarse  fragi 
the  basal  beds  of  the  Huronian.  Later  geological  i 
neighbouring  Archaean  areas  has  shown,  howevei 
ments  are  largely  erroneous,  as  foliated  fragmei 
occasionally  represented  and  in  most  cases  an 
while  those  of  a  somewhat  coarse-grained  aplitic 
the  greater  portion  of  many  of  these  conglomc 
The  examination  likewise  of  the  line  of  junc 
gneisses  and  the  granites  constituting  the  Laurentia 
the  one  hand,  and  the  breccia-coDglomerates  and  sli 
ian  on  the  other,  has  shown  that  the  former  were  in  s 
condition  after  the  hardening  of  the  Huronian  sedii 

Most  geologists  were  inclined,  despite  these  oppos 
that  the  Laurentian  gneisses  and  granites  constitute 
or  basement  upon  which  the  Huronian  sediments  ^ 
from  which  their  material  was  derived.  The  presei 
rocks,  moreover,  was  explained  as  due  to  the  instabi 
first-formed  crust  allowing  and  favouring  a  settlemei 
clastic  material,  accompanied  as  it  must  have  bee 
repeated  upwellings  of  the  molten  magma  from 
unsettled  conditions  were  further  accentuated  by  e: 

*  Vide  ante,   also   American  Geologist,  July,  1890,   pp.  19 
Am.,  Tol.  IV.,  pp.  313-332. 
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and  crumpling  as  a  result  of  the  earth's  secular  refrigeration,  all  com. 
bining  to  bring  about  the  conditions  and  phenomena  now  witnessed 
along  the  lines  of  junction  between  the  Laurentian  and  Huronian 
rocks. 

Careful  search  has  been  made  for  localities  in  which  the  underlying 

basement  might  have  escaped  this  seemingly  wide-spread  disturbance,  and^n^ise, 

but  apparently  in  vain.    Pumpelly  and  Van  Hise*  have  described  what  description  of 
^11  It    1      1        1  1  .  .  <.       1  .    y  contact  near 

they  have  called  a  basal  conglomerate  reposmg  upon  a  fundamental  Theesalon. 

complex  of  crystalline  schists  and  granite,  as  exhibited  on  two  small 

islands  near  the  north  shore  of  Lake  Huron,  a  short  distance  east  of 

Thessalon,  Ontario.   A  difference  of  opinion,  however,  exists'conceming 

the  interpretation  of  this  section,  and  the  fact  that  the  granite  from 

which  the  pebbles  in  the  conglomerate  are  believed  to  have  been  derived 

pierces  and  alters  the  slaty  rock  overlying  the  conglomerate,  seems  to 

show  clearly  thut  the  correlation  of  this  granite  with  that  constituting 

the  pebbles  in  the  conglomerate  is  decidedly  at  fault.! 

In  spite,  however,  of  the  generally  irruptive  character  of  the  line  of  Intrusive  con- 
junction between  the  Laurentian  and  Huronian,  it  was  confidently  Hui^^^d 
anticipated  by  even  those  who  believed  in  the  intrusive  character  of  the  Laurentian 
Laurentian  gneisses  that,  in  some  place  an  undisturbed  contact  would  universal 
be  ultimately  found.     The  detailed  geological  examination  of  the  region 
to  the  north-east  of  Lake  Huron,  carried  on  for  the  last  ten  years  by 
the  author  of  this  report,  has  furnished  abundant  proofs  of  the  pyro- 
clastic  character  of  the  rocks  composing  the  two  lower  members  of  the 
Huronian.     The  breccia-conglomerate,  grey wacke  and  slates  evidently 
represented  the  graded  forms  resulting  from  the  consolidation  of  volcanic 
ejectamenta  showered  out  and  spread  upon  the  bottom  of  a  shallow 
ocean,  and  there  somewhat  rounded  and  otherwise  modified  as  a  result 
of  aqueous   action.     In   many   cases,    however,   these   rocks   are   so  Huronian 
intimately  associated  with  materials  resulting  from  processes  of  ordinary  °J*^  JJP 
aqueous  erosion  and  deposition,  that,  in  most  instances  it  is  extremely  pyroclostic 
difficult  if  not  impossible  to  make  a  separation.     The  fragments  con-  ^]Jf ^^      ^ 
tained  in  the  breccia-conglomerate  are,   as  has  been  shown,   com- 
posed  of  rocks  of  igneous  or  plutonic   origin   and  in   no  way   dis- 
tinctly referable  to  any  Laurentian  strata  now  exposed  at  the  earth's 
surface  in   the   same   area,  while  the  frequent  intimate  association 
of  this  coarse  fragmental  rock  with  large  masses  of  diabase,  gabbro  and 

*Am.  Jonrn.  Soi.,  III.  vol  XLIII,  pp.  224-232,  March,  1892;  also  III.  vol 
XXXrV,  1887,  pp.  207-216. 

t  Am.  Journ.  Sci.,  III.  vol  XLIV.,  1892,  pp.  236-239;  also  Bull.  GeoL  Soc.  Am. 
vol  rV.,  pp.  830-832. 
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A  true 
basement  or 
fundamental 
ffranite  on 
Lake  Temie- 
caming. 


granitiie,  cannot  be  regarded  as  merely  acoidentaL  The  earlier  part 
of  the  Huronian  period  in  this  district  was  evidently  a  time  of  intense 
and  long  continued  volcanic  activity,  and  the  greater  portion  of  the 
rocks  representing   this   lapse  of  time  are  pyroclastic  in  character. 

True  sedimentation  on  a  large  scale  seems  only  to  have  been  ushered 
in  toward  the  close  of  the  period,  and  the  quartzite-grits  and  con- 
glomerates prevailing  towards  the  summit  of  the  series  are  very  typical 
examples  of  epiclastic  material. 

The  relations  found  to  exist  between  this  arkose  and  an  underlying 
fundamental  biotite-granite  or  granitite,  as  exposed  on  either  side  of 
Lake  Temiscaming  in  the  vicinity  of  Baie  des  P^res,  indicate  its  deri- 
vation to  be  a  result  of  the  disintegration  and  degradation  in  situ  of 
the  underlying  granite,  showing  a  gradual  and  uninterrupted  passage 
outward  and  upward  from  the  parent  mass.  The  nature  and  import 
of  this  passage  were  the  subject  of  an  illustrated  paper,  prepared  by 
the  author  and  Mr.  W.  F.  Ferrier  and  presented  at  ike  Toronto  meeting 
of  the  British  Association  for  the  Advancement  of  Science  in  August 
1897.*  A  short  resum^  of  the  interesting  phenomena  observed  has 
already  appeared  in  the  Q^ological  Magazine,t  but  the  details,  not  only 
of  the  field  relations  of  these  rock  masses,  but  also  of  the  petrographical 
examinations  will  be  found  in  that  portion  of  this  report  dealing  with 
the  geological  description  of  Lake  Temiscaming.  The  relations  be- 
tween this  granite  and  arkose  are  of  rather  unusual  scientific  interest, 
showing  as  they  do  the  pre-Huronian  existence  of  a  basement  or  floor 
upon  which  these  sediments  were  laid  down  and  which  in  this  portion 
at  least  has  escaped  the  movements  to  which  the  Laurentian  gneisses 
have  been  subjected. 

The  petrographical  studies  undertaken  with  the  object  of  determining 
the  origin,  composition  and  minute  structures  of  the  various  rock 
masses  making  up  the  bulk  of  the  Huronian,  have  been  so  numerous 
and  detailed  that  it  is  impossible  in  the  present  report  to  give  at  length 
the  description  of  each  separate  slide,  especially  as  many  of  these  pre- 
pared from  specimens  obtained  at  widely  separated  localities,  were  after- 
wards ascertained  to  represent  rocks  presenting  no  essential  points  of 
difference.  It  will  therefore  doubtless  be  found  sufficient  to  give  a 
general  description  of  each  of  the  three  members  constituting  the 
Huronian,  at  the  same  time  pointing  out  the  nature  of  the  transitional 
sequence  so  frequently  witnessed  from  one  i^k  to  the  other. 

*  On  the  Relations  and  Struoturee  of  certain  Granites  and  Associated  Arkosea  on 
Lake  Temiscaming,  Canada,  Rep.  B.  ^V.  A  S.,  Toronto,  1897,  pp.  656-660. 

tGeol.  Mag.,  New  Series,  Decade  IV.,  vol  V.,  No.  1,  pp.  89-41,  January  1896. 
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Breccta-conglomerate, 

The  rock  thus  designated  is  identical  with  the  "  slate  conglomerate ''  Breccia-oon- 
or  "chloritic  slate  conglomerate"  of  the  earlier  reports  of  the  Survey,  S^a^^Sn-^^ 
described  by  Logan  as  following  the  Laurentian  orthoclase-gneiss  on  glomerate 
Lake  Temiscaming.  The  new  name,  as  proposed,  is  preferred  as  it 
indicates  at  once  what  is  now  confidently  believed  to  be  the  true 
nature  and  origin  of  the  large  and  important  rock  masses  to  which  it 
is  applied.  This  rock,  especially  where  the  finer  matrix  is  abundant, 
is  usually  of  a  dark-greenish  or  greenish-gray  colour,  the  colour  deepen- 
ing in  proportion  to  the  quantity  of  the  greenish  decomposition  pro- 
ducts which  may  have  been  developed.  The  immediate  outer  coating 
weathers  from  yellow  through  brown  to  almost  black,  although  certain 
surfaces  not  exposed  to  the  continued  action  of  the  atmosphere  retain 
a  light  olive-green  appearance.  Beneath  this  dark  outer  surface,  is  a  Colour  and 
layer,  usually  about  one-eighth  of  an  inch  in  thickness,  composed  of  brwcia^n- 
pale-yellowish  decomposed  material  which  evidently  represents  the  glomerate, 
usual  saussuritic  products  resulting  from  the  alteration  of  the  large 
quantity  of  felspar  present  in  the  rock.  As  a  rule,  the  rock  is  extremely 
massive,  showing  little  or  no  evidence  of  lamination  or  stratifica- 
tion, while  the  coarser  fragmental  material  is  arranged  in  such  a  hete- 
rogeneous manner  that  it  is  exceedingly  difficult  to  ascertain  with  any 
d^ree  of  certainty  either  the  angle  or  direction  of  dip.  Sometimes, 
however,  it  has  a  slaty  or  foliated  structure  as  a  result  of  pressure,  and 
this  is  in  most  cases  the  only  structural  feature  discernible.  These 
planes,  which  evidence  intense  and  long  continued  pressure,  are  inclined 
usually  at  very  high  angles,  the  strike  corresponding  in  direction  with 
the  line  of  outcrop  of  neighbouring  intrusive  masses,  while  the  irregu- 
lar curving  lines  of  foliation  produced  by  the  unequal  resistance  to 
pressure,  simulate  in  a  most  marked  manner  the  uneven  lamination 
resulting  from  original  bedding.  It  is,  therefore,  not  surprising  that 
in  many  descriptions  of  exposures  of  similar  rocks,  such  a  structure  has 
been  repeatedly  mistaken  for  stratification,  the  descriptions  asserting 
the  frequent  and  usual  highly  tilted  character  of  these  rocks. 

Although  the  slaty  cleavage,  especially  in  the  upper  portion  of  this 
rock  occasionally  corresponds  with  the  original  stratification,   there 
is  no  necessary  connection  between  the  two.     The  hardness  of  this 
rock  varies  widely,  the  least  altered  or  more  quartzose  varieties  being  Fragments 
exceedingly  hard,  while  those  exposures  in  which  a  large  amount  of  nn»*^ng  «P 
chlorite  and  other  greenish  decomposition  products  have  been  developed  glomerate. 
are  so  soft  that  they  can  be  readily  scratched.     Both  as  a  massive  rock 
and  in  its  more  imperfect  forms  of  slaty  structure,  it  exhibits  the  char- 
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acter  of  a  conglomerate,  carrying  fragments  of  various  irruptive  mate- 
rial which  vary  in  size  from  the  smallest  pebble  to  some  boulders  a 
foot  or  even  more  in  diameter.  In  some  localities,  the  rock  is  so  full  of 
these  fragments  that  very  little  of  the  finer  interstitial  matrix  is  appa- 
rent, while  in  other  places  only  an  occasional  one  is  found.  Usually 
the  fragments  are  more  or  less  perfectly  rounded  ;  often  they  are  sub- 
angular,  while  in  some  outcrops  these  larger  individuals  present  sharp 
and  often  re-entering  angles.  The  breccia-conglomerate  presents  all 
the  characteristics  usually  assigned  to  a  rock  resulting  from  the 
consolidation  of  an  ordinary  littoral  deposit  derived  from  the  break- 
ing down  of  an  area  of  irruptive  rocks  of  both  acidic  and  basic  com- 
position. The  wide  area^  however,  over  which  the  rock  is  distributed, 
the  composition  and  outline  of  many  of  the  larger  individuals,  as  well 
as  the  frequent  intimate  association  with  large  masses  of  diabasic  and 
gabbroic  rocks,  are  incompatible  with  such  an  interpretation  of  the 
manner  of  its  formation. 

It  is  often  exceedingly  difficult  to  distinguish  between  true  conglo- 
merates or  those  representing  the  solidification  of  extremely  local  shore 
deposits,  and  agglomerate-breccias  which  may  have  a  much  more 
widespread  distribution,  but  in  some  instances  the  most  typical  con- 
glomerate phase,  containing  perfectly  rounded  and  seemingly  water- 
worn  fragments,  has  been  traced  directly  and  continuously  into  areas 
in  immediate  conjunction  with  the  parent  masses,  where  the  contained 
fragments  show  no  sign  whatever  of  aqueous  abrasion,  the  rock  being 
a  typical  breccia.  Many  of  the  fragments  moreover  are  composed  of 
material  which  has  probably  been  derived  from  beneath  as  a  direct 
result  of  violent  explosive  action,  as  they  cannot  possibly  be  connected 
with  any  rock  present  at  the  surface  in  the  region  adjacent  to  these 
exposures. 

The  finer-grained  portion,  or  matrix,  of  the  least  altered  phase  of  this 
rock,  possesses  a  rather  typical  clastic  structure,  although  many  of 
the  fragments  are  often  so  irregular  and  angular  in  outline  as  to  indi- 
cate clearly  that  they  have  not  suffered  the  rounding  or  trituration  to 
the  extent  that  ordinary  elastics  of  this  kind  exhibit.  The  rock  is 
seen  to  consist  mainly  of  granitic  debris,  the  majority  of  the  fragments 
being  simple  minerals ;  although  coarser  phases  show  occasional  com- 
posite rock  individuals.  The  minerals  usually  noticed  are  orthoclase, 
plagioclase,  and,  more  rarely  microcline,  embedded  in  a  still  finer-grained 
ground-mass  of  these  same  constituents,  together  with  chlorite,  sericite, 
epidote  and  zoisite,  and  occasional  granules  and  broken  crystals  of  zircon, 
sphene  and  apatite.  Biotite  and  more  rarely  hornblende,  both  largely 
altered  to  chlorite,  may  also  be  sometimes  distinguished,  but  fresh  indi- 
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viduals  belonging  to  these  species  are  rather  uncommon.  Fyrite  is  a 
very  frequent  and  often  extremely  abundant  constituent,  distributed 
through  the  rock  in  irregular  grains  and  masses,  but  sometimes  also  in 
brilliant  and  well  striated  cubes.  In  many  instances  it  may  be  noticed 
in  various  stages  of  its  decomposition  to  hydrated  oxide  of  iron  or  limon- 
ite.  Ilmenite  is  likewise  very  often  present,  both  in  grains  and  crystals, 
usually  more  or  less  altered  to  leucoxene,  and  occasionally  exhibiting  the 
characteristic  "gridiron"  form  of  this  decomposition.  Magnetite,  in 
black  opaque  particles  and  crystals  is  also  rather  commonly  represented. 
In  several  instances,  broken  fragments  of  crystals  of  tourmaline,  show- 
ing the  intense  dichroism  peculiar  to  this  mineral,  were  detected. 
Occasionally  also  carbonate  of  lime  is  present  as  a  secondary  product 
of  decomposition. 

The  quartz  is  usually  in  clear  more  or  less  rounded  areas  and  is  the  Quartz, 
ordinary  granitic  variety.  It  frequently  shows,  in  a  somewhat  pro- 
nounced degree,  the  uneven  or  undulous  extinction  due  to  pressure. 
Some  of  the  felspar  fragments  are  rather  fresh  and  glassy,  but  most  of 
the  individuals  show  incipient  alteration,  consisting  of  a  somewhat 
marked  turbidity  arising  from  the  development  in  them  of  the  various 
products  of  decomposition  to  which  the  name  saussurite  has  been  applied. 
Most  if  not  all  of  the  sericite  present  in  the  rock  has  been  derived  from  Sericite  and 
the  alteration  of  the  felspar,  especially  of  the  more  minute  fragments,  cWonte. 
many  of  these  present  in  the  finest  ground-mass  being  wholly  decom- 
posed to  this  form  of  hydrous  mica,  together  with  epidote  and  zoisite. 
Fragments  of  felspar  showing  microperthitic  intergrowth  are  rather 
abundant.  By  far  the  greater  proportion  of  the  chlorite,  which  is 
almost  invariably  present,  has  resulted  from  the  decomposition  of 
biotite,  although  some  may  have  been  derived  from  hornblende  origin- 
ally present.  The  sericite  occurs  for  the  most  part  in  the  minute 
scales  or  matted  aggregates,  although  occasionally  in  large  plates  which 
are  sometimes  macroscopically  apparant.  The  mineral  varies  from 
colourless  to  pale  yellowish-green,  showing  brilliant  chromatic  polari- 
zation between  crossed  nicols.  The  chlorite  and  sericite  usually  serve 
as  a  finer  interstitial  cement  filling  in  the  spaces  between  the  quartz 
and  felspar  grains.  The  epidote  and  zoisite  occur  in  irregular  granules 
and  crystals,  the  former  polarizing  in  brilliant  colours,  while  the  latter, 
which  is  usually  in  more  perfect  crystals,  shows  the  deep  bluish  or  yel- 
lowish colour  characteristic  of  this  mineral  between  crossed  nicols.  As 
a  rule,  composite  fragments,  made  up  of  two  or  more  minerals,  occupy-  Composite 
ing  their  original  positions  in  the  rock  from  whose  waste  they  were  deri-  fragments. 
ved,  are  rarely  seen  in  this  finer  matrix,  but  with  a  progressive  increase  in 
coarseness  of  grain,  such  fragments  gradually  appear.     As  a  rule,  even 
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when  small,  these  rock-fragments  possess  a  more  rounded  outline  than 
individuals  made  up  of  simple  minerals  which  are  very  frequently 
quite  sharp  and  angular. 

In  this  matrix  or  ground-mass  just  described,  are  embedded  fragments, 
pebbles  and  sometimes  even  boulders  of  biotite-granite  or  granitite, 
hornblende-granite,  diabase,  diorite  (?)  quartzite  and  fine-grained  slaty 
greywack^  or  halleflinta-like  rock,  representing  an  extremely  fine- 
grained mosaic  of  felspar  and  quartz.  Many  of  these  larger  fragments, 
as  is  usual  in  similar  squeezed  rocks,  are  surrounded  by  a  rim  of  sericite 
and  epidote,  while  occasionally,  where  the  mass  has  been  subjected  to 
intense  pressure  and  pronounced  pneumatolytic  action,  as  on  Ko-ko-ko 
Bay  in  Temagami  Lake,  the  whole  matrix  has  been  altered  to  a  hydromica 
schist  infiltrated  with  secondary  silica,  while  the  pebbles  have  undergone 
considerable  stretching  and  deformation.  Granitite  pebbles  and  frag, 
ments  are  by  far  the  most  abundant  and  are  almost  invariably  present 
where  outcrops  of  this  rock  occur.  In  occasional  localities,  individuals 
of  diabase,  which  are  next  in  point  of  general  abundance,  predominate 
over  those  of  granitite.  The  granitite  is  usually  of  a  distinct  flesh, 
red  or  pink,  sometimes  reddish-gray  and  occasionally  grayish  colour. 

It  is  commonly  rather  coarse  in  texture  and  more  rarely  pegmatitic. 
Macroscopically  it  shows  a  preponderance  of  pinkish  felspar,  a  much  less 
proportion  of  grayish  translucent  quartz  and  a  sparing  quantity  of  a 
greenish  ferro-magnesian  mineral.  A  section  prepared  from  one  of  the 
pebbles  obtained  from  an  exposure  on  Gull  Rock  Islands  in  Lake 
breccia.  Temiscaming,  showed  the  rock  composing  it  to  be  greatly  decomposed, 

the  felspar  turbid,  filled  with  sericite,  epidote  and  calcite  and  the  bisili- 
cates  almost  entirely  altered  to  chlorite.  Orthoclase  apparently  pre- 
dominates, but  plagioclase  is  abundant  and  microcline  in  small  quantity 
also  occurs.  The  quartz  is  the  ordinary  granitic  variety,  full  of  inclusions, 
and  while  possessing  a  somewhat  wavy  extinction  does  not  show  much 
further  evidence  of  having  been  subjected  to  v^ry  intense  dynamic 
action.  A  few  little  areas  of  granophyre  were  noted.  The  ferro- 
magnesian  constituents  originally  present,  were  probably  both  biotite 
and  hornblende,  but  these  minerals  have  been  so  completely  altered 
to  chlorite  as  to  mask  their  true  optical  characters.  The  former  mineral 
doubtless  predominated.  The  change  to  chlorite  has  been  accompanied 
by  the  deposition  of  much  secondary  magnetite.  Ilmenite  is  also 
present  and  is  accompanied  by  leucoxene,  while  apatite  is  abundant. 

DescriDtion  of  ^®  diabase  fragments  so  frequently  present  are  usually  very  fine- 
diabase  grained,  although  sometimes  so  coarsely  crystalline  that  the  ophitic 
"^^'^^  ■       structure  is  distinctly  discernible  to  the  unaided  eye.     Occasional  pieces 
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still  more  coarsely  crystalline  and  holocrystalline  in  structure  may  repre- 
sent altered  gabbros  or  diorites,  but  the  ferro-magnesian  minerals  are  all 
decomposed  to  chlorite.  These  pebbles  are  identical  with  those  described 
as  composed  of  a  *'  greenish  felspathic  rock ''  in  earlier  reports.  In 
every  case  examined  they  were  found  to  be  much  decomposed.  A 
thin  section  of  a  fine-grained  pebble,  also  from  the  Gull  Rock  Island 
in  Lake  Temiscaming,  shows  the  rock  to  have  undergone  great 
alteration,  the  felspar  being  saussuritized  and  the  original  augite 
decomposed  to  a  pale-greenish  chlorite.  In  spite,  however,  of 
this  advanced  alteration,  the  typical  ophitic  structure  of  diabase 
remains.  Occasionally  some  of  the  felspar  has  a  broad  tabular  habit 
causing  the  rock  to  approach  the  gabbros  in  structure.  The  irregular 
areas  between  the  plagioclase  laths  are  filled  with  a  felted  mass  of  pale 
green  chlorite  scales.  Leucoxene,  resulting  from  the  almost  complete 
alteration  of  the  ilmenite  originally  present  in  the  rock,  is  plentifully 
scattered  through  the  section.  Other  sections  examined,  belonging  to 
much  coarser  grained  fragments,  were  of  essentially  similar  composition, 
revealing  the  same  advanced  alteration.  The  laths  of  plagioclase, 
decomposed  to  a  partially  opaque  gray  saussuritic  mass,  penetrated  a 
matted  aggregate  of  pale-green  chlorite  scales  representing  the 
allotriomorphic  areas  of  augite  originally  present. 

The  ilmentite  has  wholly  disappeared,  to  be  replaced  by  opaque 
grayish  masses  of  leucoxene,  showing  the  characteristic  skeleton  forms 
produced  by  the  rhombohedral  parting.  Pyrite  and  occasionally 
pyrrhotite  and  chalcopyrite  are  constituents  of  these  diabasic  frag- 
ments and  pebbles. 

In  addition  to  these  pebbles  and  fragments  of  granitite  and  diabase,  other 
others  representing  a  greatly  crushed  and  stretched  felspathic  quartzite  l^^^^^iiJ 
were  noticed,  containing  also  sericite  and  chlorite.     Occasional  frag-  breccia, 
ments  of  a  rock  in  which  plagioclase  and  orthoclase  are  porphyritically 
developed  in  a  fine-grained  granular  quartz-felspar  groundmass  were 
also  observed.     Besides  these  composite  pebbles,  there  are  very  often 
fragments,  usually  sharply  angular  in  outline,  of  both  felspar  and  quartz, 
which  when  present  alone  give  the  rock  a  decidedly  porphyrite  appear- 
ance.    Some  of  these  pseudo-phenocrysts  embedded  in  a  dark-green 
chlorite  groundmass  were  examined,  the  rock  thus  constituted  repre- 
senting the  "  country-rock  "  of  Wright's  mine  on  the  east  side  of  Lake 
Temiscaming.     Some  of  these  individuals  proved  to  be  felspar,  chiefly 
plagioclase,  which  have  a  broad  tabular  habit,  well  striated  and  very 
turbid  owing  to  somewhat  advanced  decomposition,  while  others  are 
composite  fragments  of  some  porphyritic  granitic  rock  with  the  large 
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crystals  of   well  striated  plagioclase  surrounded  by  finely  granulated 
quartz. 

Thickness  and  As  will  be  seen  by  a  reference  to  the  accompanying  map  sheets,  this 
brewia!*"^"  ^^  breccia-conglomerate  is  of  very  widespread  occurrence  in  this  district. 
On  Lake  Temiscaming  it  rises  into  hills  nearly  five  hundred  feet  in 
height,  in  thick,  almost  structureless  masses,  although  in  large  and  well 
exposed  sections,  lines  which  evidently  represent  original  bedding  may 
be  distinguished.  The  total  volume  seen  cannot  be  much  less  than  six 
hundred  feet,  which  perhaps  represents  the  greatest  thickness  attained 
by  this  rock,  although  the  conditions  under  which  it  must  have  been 
deposited  were  necessarily  so  unstable  that  at  no  place  can  the  basement, 
upon  which  it  originally  rested,  be  detected.  The  present  nature  of 
its  contact  with  rocks  which  may  possibly  represent  re-fused  portions  of 
this  original  basement,  shows  evidence  of  a  considerable  sinking  down 
of  the  mass  of  clastic  material  into  the  molten  or  plastic  magma  beneath, 
so  that  it  is  manifestly  impossible  to  state  the  true  total  thickness  of 
what  has  been  regarded  as  the  basal  member  of  the  Huronian. 

Transition  ^^^^  breccia-conglomerate  passes  upward  into  a  dark-greenish  com- 

upward  to       j^q^  j-ock  closely  related  in  composition  with  the  finer  grained  portion 
gnreywacke.  ,       j,   ,  or 

or  matrix  of  the  much  coarser  f  ragmen tal  rock  beneath.  The  transition 

upwards  consists  mostly  in  a  gradual  loss  of  the  larger  composite 

fragments. 

Composition        Although  in  certain  places  an  occasional  pebble  of  reddish  biotite. 

of  greywack^  granite  may  be  noticed,  sections  of  this  fine-grained  and  compact  grey- 
wack^  or  felspathic  sandstone  show  an  even-grained  mixture  of  angular 
and  subangular  fragments,  composed  chiefly  of  quartz  and  orthoclase^ 
together  with,  usually,  a  small  proportion  of  plagioclase.  (Plate  II, 
Fig.  3).  Microcline  though  sometimes  present  is  of  rarer  occurrence. 
These  pebbles  are  embedded  in  a  much  finer  groundmass  relatively  in- 
significant in  quantity,  originally  felspathic,  but  which  is  now  composed 
of  a  confused  aggregate  of  minute  scales  of  yellowish-green  sericite 
arising  from  its  decomposition.  A  large  amount  of  chlorite  is  present 
usually  disseminated  in  irregular  shreds  and  fragments,  although  some- 
times also  forming  part  of  the  finer  interstitial  material,  while  the  abun- 
dance of  this  mineral  gives  the  prevailing  greenish  tint  to  the  rock. 
Epidote  and  zoisite  are  also  commonly  abundant,  and  occasionally 
calcite,  all  these  representing  secondary  products  of  alteration.  Pyrite, 
magnetite  and  ilmenite  are  also  very  common  constituents,  the  last 
mentioned  mineral  usually  showing  somewhat  advanced  alteration  to 
leucoxene.  Zircon,  sphene,  apatite  and  brownish  dichroic  tourmaline, 
likewise  occur,  but  are  not  by  any  means  abundantly  represented. 
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Fig.  1. — Micropoikilitic  Btructure  in  hornblende  of  diorite— West  Arm,  Lake  Nipissinj;^.     X  65. 

Fig.  2. — Primary  epidote  in  biotite  of  quartz-mica-diorite-gneiss — Gordon  Creek,  four  miles  from 
Long  Sault,  Lake  Temi seaming.     X  (jo. 

Fig.  3. — Character  and  position  jof  included  fragments  in  typical  greywacke — Little  River,  Lake 
Temiscaming.     X  65. 

Fig.  4. — Rim  of  chlorite,  surrounding  angite  of  diabase— Fanny  Lake.     X  52. 
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In  ascending,  this  rock  gradually  becomes  finer  grained,  at  the  same  Slate  or  slaty 
time  developing  a  marked  slaty  structure  parallel  to  certain  colour  ^^^^^  • 
bands  which  represent  original  bedding.  This  slate,  or  slaty  grey  wack6 
as  it  may  be  called,  (for  in  places  large  masses  though  exhibiting  the 
colour  striping  are  altogether  devoid  of  any  structure  except  that  pro- 
duced by  jointing),  varies  greatly  in  thickness,  and  in  occasional  locali- 
ties is  not  represented  at  all.  The  high  hills  found  on  the  north- 
east comer  of  High  Rock  Island,  as  well  as  on  the  west  side  of  Cross 
Bay  and  Sandy  Inlet,  show  sections  over  a  hundred  feet  in  thickness, 
although  in  most  cases  the  rock  does  not  occur  in  such  large  volume. 
The  colours  occur  in  alternating  bands  showing  a  gradation  from  one 
to  the  other ;  usually  of  different  shades  of  green  with  sometimes  the 
addition  of  reddish-brown  and  black,  thus  producing  a  very  beautiful 
striped  rock.  In  some  instances  certain  beds  have  been  broken  up,  Autoclastic 
forming  an  autoclastic  rock,  which,  when  recemented,  exhibits  a  beauti- 
ful mosaic  of  irregular  though  angular  fragments.  The  constituents 
are  essentially  the  same  as  described  above,  differing  only  in  their 
finer  state  ol  division.  The  fragments  as  a  rule  show  little  or  no  evi- 
dence of  water-action,  being  irregular  and  sharply  angular  in  outline* 
in  places  forming  an  interlocking  mosaic  of  quartz  and  felspar  grains, 
some  of  which  have  evidently  originated  in  situ,  while  other  portions 
suggest  considerable  recrystallization  which  has  certainly  taken  place 
in  some  instances. 

The  structure  in  occasional  instances  is  that  of  a  microgranite,  but  Microsoopic 
usually,  the  clastic  origin  is  at  once  brought  out  by  the  microscope.  g^J^*"^ 
The  component  fragments  are  remarkably  uniform  in  size  and  closely 
compacted  together,  with  little  or  no  finer  interstitial  material,  while 
the  products  of  decomposition  such  as  chlorite,  epidote,  sericite  and 
leucoxene  are  partially  scattered,  somewhat  promiscuously,  through  the 
rock  in  the  form  of  irregular  grains  and  scales,  while  many  are 
arranged  in  a  more  or  less  definite  manner  in  irregularly  curving  lines 
or  areas. 

The  microscope  reveals  at  once  the  nature  and  difference  in  composi-  Composition 
tion  of  the   colour-bands  that  so  frequently  characterize  the  rock.  °^  ^^' 
The  lighter  green  bands  show  a  prevalence  of  quartz  together  with  a 
less  proportion  of  felspar,  the  latter  being  either  fresh  or  showing  only 
incipient  sericitzation,  while  chlorite  and  iron  ore  are  only  sparingly 
represented,  if  at  all.     The  darker  green  bands,  on  the  other  hand  Explanation 
show  a  preponderance  of  felspar,  much  of  which  has  undergone  some-  bands^"^ 
what  extensive  saussuritization,  which,  together  with  chlorite,  gives 
the  prevailing  darker  green  shade  to  this  portion  of  the  rock.     The 
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dark,  almost  black,  liDes  or  stripings  are  seen  to 
nite  number  of  small  crystals  and  opaque  ] 
together  with  a  much  larger  proportion  of  ilme 
extensive  alteration  to  leucoxene  retains  muc 
colour  and  opacity.  The  reddish-brown  stripes 
composition  and  owe  their  colour  to  abundant 
peroxide  of  iron.  These  slater  evidently  in  mo 
consolidation  of  what  must  once  have  been  exi 
mud  or  ashes.  In  certain  instances,  as  on  the 
Evelyn  Lake  and  on  Turner  Lake,  they  mer( 
irregular  banded  or  foliated  tufaceous  rocks,  wl 
juxtaposition  with  large  plutonic  masses,  whil< 
the  east  shore  of  Lake  Temiscaming,  to  the  n( 
they  are  interbedded  with  coarse  volcanic  br 
made  up  of  diabasic  and  quartz-felspathic  fra 
paste  composed  largely  of  chlorite. 

Quartzite  In  ascending,  this  rock  gradually  becomes  o 

gn  or  ar  oee.  g^j^jjy  passing  into  a  quartzo-felspathic  sandsto 

places  the  latter  rock  was  occasionally  met  witl 

and  merging  downward  into  a  basement  con 

This  arkose  is  usually  rather  coarse  in  texture, 

the  characters  of  a  grit,  while  certain  bands  or 

Description  of  ratio.     Many  of  the  larger  fragments  in  the  con 

ragmen   .       ^^^^   represent  very  distinctly   rounded  or  w 

largest  of  which  vary  from  an  inch  to  two  inch 

are  composed,  for  the  most  part,  of  grayish-wl 

much  fractured  quartz,  and  many  of  them  are  su 

of  oxide  of  iron.     Occasionally  some  pebbles  of 

and   still  more  rarely   others   representing  a  ' 

quartzite.     Besides  these  there  are  greenish,  gr 

ish,  usually  angular,  or  at  most  subangular  fra| 

fine-grained  rock,  seemingly  identical  in  compo: 

chalcedonic-like  fragments  embedded  in  the  vi 

by  the  late  Prof.  G.  H.  Williams  from  Onapin^ 

Compoeition     there  are  small,   often  angular  fragments  of 

o  ar  ose.         together  with  smaller  pieces  of  both  reddish 

These  are  embedded  in  a  matrix  composed  lai 

sericite,  which,  on  account  of  its  relative  abunda 

tint  to  the  whole  rock.     The  rock,  as  has  been  si 

altogether  the  consolidation  of  true  detrital  ma 

♦Annual  Report,  Geol.  Surv.  Can.,  vol.  V.  (N.S.),  Par 
No6.  35  and  42. 
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breaking  down  of  granite,  a  portion  of  which  is  represented  by  expo- 
sures covering  an  area  of  nearly  six  square  miles  in  the  vicinity  of  the 
Old  Fort  Narrows  on  Lake  Temiscaming,  although  some  of  the  embed- 
ded fragments  are  rather  typical  of  volcanic  ejectamenta ;  thus  evidenc- 
ing the  continuance  of  the  explosive  activity,  though  with  much  dimin- 
ished violence,  which  characterized  the  earlier  portion  of  the  Huronian 
period.  The  nature  and  detailed  description  of  the  passage  of  the 
biotite-granite  into  this  overlying  arkose,  is  fully  discussed  in  the  geo- 
logical description  of  the  exposures  encountered  on  the  shores  of  the 
northern  part  of  Lake  Temiscaming. 

The  least  altered  form  of  this  rock  is  a  rather  coarse  arkose,  which  Several 
upon  a  superficial  examination  bears  a  remarkably  close  resemblance  ^rkMe^ 
to  an  ordinary  irruptive-granite.  The  constituent  grains,  mostly  an- 
gular in  outline,  consist  of  quartz,  orthoclase,  plagioclase  and  microcline, 
somewhat  closely  compacted  together,  with  a  very  little  intervening 
finer  felspathic  material  which  is  undergoing  decomposition  to  kaolin 
and  sericite.  The  reddish  colour  is  imparted  to  the  rock  as  a  result  of 
the  abundance  of  ferric  hydroxide  which  fills  not  only  the  minute  fis- 
sures but  also  stains  the  larger  felspathic  individuals.  Other  varieties 
which  show  no  great  degree  of  alteration  or  attrition  and  assortment 
through  aqueous  agencies,  are  distinguished  macroscopicaliy  by  being 
brownish,  pale-pinkish  or  grayish  in  colour. 

A  rather  typical  specimen  of  the  prevailing  greenish  variety  or  "sea 
green  quartzite"  as  it  has  been  called,  obtained  from  a  point  on  the 
east  side  of  Lake  Temiscaming  (Boat-field  Point)  about  half  a  mile  east 
of  the  Hudson's  Bay  Co.'s  old  post,  shows  the  rock  under  the  microscope 
to  have  originally  been  composed  of  felspar  and  quartz.  The  quartz  is  Composition 
in  clear  colourless  fragments,  sometimes  with  tolerably  even  outlines,  2^  arkose  on 
but  usually  presenting  very  irregular  ones,  and  the  larger  fragments  Temiscaming 
are  often  made  up  of  several  interlocking  grains.  The  felspar  which 
was  originally  present,  is  now  almost  altogether  converted  into  pale 
yellowish-green  sericite  which  gives  to  the  rock  its  prevailing  colour. 
The  sericite  scales  are  usually  exceedingly  minute  but  occasionally 
their  presence  can  be  detected  macroscopicaliy.  There  can  be  little 
doubt  that  much  at  least  of  the  felspar  has  been  altered  in  sittc.  This 
alteration  of  the  felspar  to  sericite  is  shown  in  a  beautiful  manner  in 
the  section.  It  has  left  very  irregularly  shaped  cores  in  the  centre  of 
the  felspar  individuals.  The  field  evidence  shows  in  the  most  positive 
manner  that  the  rock  has  had  a  clastic  origin,  but  the  materials,  which 
must  have  originated  in  the  immediate  vicinity,  show  but  slight 
evidence  of  having  been  waterworn. 
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At  tha  very  summit,  in  occasional  localities,  (as  on  the  west  side  of 
the  north  arm  of  Nonwakaming  Lake  as  well  as  near  High  Pond  on 
Maple  Mountain  to  the  west  of  Lady  Evelyn  Lake),  this  reddish  or 
greenish  arkose  is  overlain  by  thick  massive  beds  of  whitish  or  grayish- 
white  qaartzite.  This  rock  is  made  up  of  angular  or  subangular  frag- 
ments of  ordinary  granitic  quartz  filled  with  the  usual  inclusions,  embed- 
ded in  a  finer  mosaic  composed  of  quartz  fragments  together  with 
sericite.  It  is  often  much  shattered  and  sheared,  the  sericite  present 
(and  which  is  most  abundant  along  the  planes  of  pressure-cleavage) 
being  the  result  of  intense  dynamic  action  on  the  felspar  originally  pre- 
sent. This  arkose,  forming  the  topmost  member  of  the  Huronian  in 
this  district,  varies  greatly  in  thickness.  In  the  vicinity  of  Lake 
Temiscaming,  hills  composed  of  approximately  horizontal  strata  of  this 
rock  rise  to  a  height  of  five  hundred  feet  above  the  lake,  while  to  the 
west  of  Lady  Evelyn  Lake  and  forming  the  bulk  of  Maple  Mountain, 
the  total  thickness  represented  is  nearly  eleven  hundred  feet. 

The  greatest  total  thickness  attained  by  the  Huronian  formation  in 
this  district  is  nearly  eighteen  hundred  feet,  made  up  roughly  as  fol- 
lows : — (1.)  Breccia-conglomerate  600  feet.  (2.)  Slates  and  slaty  grey- 
wack^s  100  feet.     (3.)  Quartzite  grit  or  arkose  1100  feet. 


Diabase  and  Oabbro, 

Diabase  and         Massive  rocks  of  both  the  diabasic  and  gabbro  types  are  frequently 
gabbro.  ^^j^j  intimately  associated  with  both  the  epiclastic  and  pyroclastic  rocks 

of  the  Huronian.  Such  rocks  have  often,  in  fact,  been  included  as 
part  of  the  Huronian  system,  although  they  appear  indeed  to  be 
practically  contemporaneous  in  origin  in  many  cases,  but  they  should 
not  be  counted  as  a  part  of  the  system  when  its  thickness  is  to  be 
ascertained.  These  basic  intrusives  apparently  represent  the  deeper 
seated  plutonic  action,  connected  with  the  volcanic  outbursts  that  gave 
rise  to  the  ejectamenta  which  are  so  abundantly  represented. 

^^jg^miBt\c  Many  of  the  masses  of  this  kind  are  intimately  associated  with,  and 

differentiation  inerge  gradually  into,  a  rather  typical  flesh-red  biotite-granite  or 
granitite,  while  several  of  the  exposures  are  pierced  and  traversed  by 
irregular  dyke-like  forms  and  masses  of  pegmatitic  material.  This 
gradual  passage  into  granitite  can  be  directly  and  continuously  traced 
in  a  number  of  instances  in  single  outcrops.  The  most  reasonable 
assumption  is  that  all  three  rock -species,  diabase,  gabbro  and  granitite 
represent  highly  differentiated  portions  of  the  same  magma  which  have 
solidified  at  temperatures  corresponding  with  their  composition. 
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These  basic  plu  tonic  rocks  characterize  large  areas,  occurring  for  Occurrences  of 
the  most  part  as  a  series  of  irregular,  though  often  somewhat  rounded  roc^S.  *^"*^ 
batholitic  masses,  which  send  off  large  arms  or  dykes  to  intersect  the 
neighbouring  stratified  rocks.  In  certain  localities,  as  on  the  south- 
west side  of  Bound  Lake  (Wawiagama)  a  little  beyond  the  western 
limit  of  the  Lake  Temiscaming  sheet,  as  well  as  at  Beaver  Mountain, 
south  of  the  mouth  of  the  Montreal  Biver,  they  appear  to  represent 
the  consolidation  of  what  may  possibly  have  been  intruded  sheets  or 
sills  of  molten  material.  This,  however,  could  not  be  positively  ascer- 
tained, as  the  covering  of  clastic  rocks,  if  originally  present,  has  been 
removed  by  subsequent  denudation. 

These  rocks,  in  the  area  here  considered,  usually  possess  a  medium 
texture,  although  in  many  instances  they  are  so  coarsely  crystalline  that 
most  of  the  principal  constituents  are  plainly  apparent.  In  general 
they  vary  from  greenish-gray,  through  dark-green  to  almost  black  in 
colour,  although  in  many  of  the  coarser  phases  the  prevalence  of  felspar 
with  a  distinct  flesh-red  colour,  gives  a  prevailing  reddish  tint  to 
the  whole  mass.  In  most  places  they  have  a  massive  much  jointed 
<;haracter,  and  this,  together  with  the  extensive  shearing  action  to 
which  these  rocks  have  been  subjected,  makes  it  exceedingly  difficult 
to  secure  even  a  hand  specimen  of  well  shaped  outline.  In  occasional  Basaltic 
localities,  as  at  Manitou  Bock  on  the  west  side  of  Lake  Temiscaming,  structure. 
the  rock  shows  a  rude  columnar  or  basaltic  structure. 

Under  the  microscope,  these  rocks  present  a  remarkably  uniform 
mineralogical  composition  in  the  several  separated  masses,  while  the 
specimens  obtained  almost  invariably  exhibit,  in  a  very  typical  manner, 
the  ophitic  structure  which  belongs  essentially  to  diabase,  although  in 
some  other  areas,  as  well  as  in  certain  portions  of  the  same  mass,  it 
sometimes  shows  the  holocrystalline  or  granitoid  structure  of  gabbro. 

The  least  altered  variety  of  the  rocks  of  this  class,  is  made  up  Composition 
essentially,  and  almost  wholly  of  plagioclase  and  augite,  the  former  °^^^*^'*®®*'^^ 
mineral  being  present  in  the  usual  idiomorphic  lath-shaped  individuals 
penetrating  the  allotriomorphic  augite.  From  the  extinction-angleS} 
the  plagioclase  is  near  the  basic  end  of  the  series — labradorite  and 
bytownite.  The  mineral  is  sometimes  rather  fresh  and  glassy,  although 
frequently  it  shows  a  marked  turbidity,  owing  to  the  development 
in  it  of  the  usual  saussuritic  products  of  decomposition,  while  the 
augite,  which  when  fresh  is  of  a  distinct  reddish-brown  colour,  is 
as  a  rule  partially  decomposed  to  green  trichroic  hornblende.  A  few 
rather  broad  tabular  unstriated  individuals  of  felspar  are  usually 
present,   and   may    possibly  represent    orthoclase.      Beddish-brown, 
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Diabase  of 
Quiim  Point. 


Gabbro  of 
south-weat 
arm  of  Lake 
Temagami. 


strongly  pleochroic  biotite  is  found  in  irregular  plates,  but  not  in  any 
excessive  amount.  Quartz  is  likewise  a  rather  constant  constituent, 
occurring  in  small  clear  irregular  areas  filling  in  the  lesser  interspaces 
between  the  felspar  and  augite.  The  ilmenite  present  very  often 
shows  the  characteristic  "  gridiron  "  alteration  to  leucoxene.  In  cer- 
tain instances,  as  at  Quinn  Point  on  the  east  side  of  Lake  Temisca- 
ming,  the  rock  has  undergone  considerable  decomposition,  the  augite 
being  completely  altered  to  green  trichroic  hornblende  (uralite.) 

Most  of  this  uralite  is  the  usual  compact  dark-green  variety,  but 
some  of  it  has  assumed  the  actinolitic  habit.  In  other  localities,  as  on 
the  Quinze  River,  the  diabase  has  undergone  still  more  advanced  alte- 
ration, the  whole  rock-mass  being  converted  into  a  rather  typical 
hornblende-schist  or  amphibolite  as  a  result  of  intense  pressure.  Tra- 
ces of  an  ophitic  structure  still  remain,  showing  clearly  the  original 
character  of  the  rock,  although  in  places  this  is  masked  by  the  extreme 
deformation  to  which  the  rock  has  been  subjected.  The  process  of  the 
uralitization  and  decomposition  of  the  augite  is  very  interesting  and 
instructive,  showing  first  an  alteration  to  the  compact  green  trichroic 
variety  of  hornblende,  the  individuals  presenting  deep-coloured  bor- 
ders with  pale  interiors.  This,  with  an  increase  in  deformation,  assu- 
mes the  fibrous  or  actinolitic  habit,  which,  in  turn,  is  decomposed  to 
chlorite,  the  individuals  of  the  last-mentioned  mineral  retaining  much 
of  the  marked  pleochroism  of  the  hornblende.  Some  of  the  plagioclase 
seems  remarkably  fresh,  although  the  greater  proportion  is  altered  to 
opaque  greyish  masses  of  saussurite,  the  resulting  epidote,  zoisite  and 
sericite  being  especially  abundant  in  those  portions  of  the  rock  which 
have  yielded  most  to  pressure.  The  ilmenite  originally  present,  is  often 
almost  wholly  converted  to  a  brownish  sphene  which  occurs  in  grains 
or  aggregates  scattered  through  the  rock. 

A  section  prepared  from  a  specimen  representative  of  a  small  mass 
of  highly  altered  gabbro  that  protrudes  through  the  breccia-con- 
glomerates and  slaty  greywack^  on  the  east  shore  of  the  south-west 
arm  of  Lake  Temagami,  shows  that  the  rock  is  now  composed  of  fel- 
spar, quartz,  pale-green  fibrous  chlorite,  biotite  and  zoisite.  The 
mutual  reaction  of  the  felspathic  and  ferro-magnesian  constituents  has 
been  so  pronounced,  and  the  resulting  decomposition  products  have  in 
many  cases  wandered  so  far  from  their  former  positions,  that  the  ori- 
ginal structure  is  to  a  certain  extent  masked.  Zoisite  is  a  very  abund- 
ant constituent  of  the  rock  as  an  alteration  product,  occurring  in  irre- 
gular grains  and  crystals.  Sphene  is  also  quite  abundant  and  has 
resulted  from  the  decomposition  of  ilmenite  originally  present.     SmaU 
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cores  of  the  unaltered  ilmenite  still  remain.     The  biotite  is  of  a  pale- 
brownish  colour  as  a  result  of  the  leaching  out  of  a  portion  of  its  iron. 

The  rock  composing  the  upper  and  more  precipitous  portion  of  Diabase  of 
Beaver  Mountain,  or  the  "King  of  the  Beavers"  as  it  is  sometimes  \fot^tain^ 
designated,  is  a  dark  greenish-gray  diabase,  in  which  the  ophitic  struc- 
ture is  visible  to  the  naked  eye.  It  is  much  sheared  and  broken,  the 
planes  of  cleavage  and  jointing  being  plentifully  coated  with  dark- 
greenish  minerals  belonging  to  the  chlorite  group.  Under  the  micro- 
scope, the  rock  is  seen  to  be  compose<l  mainly  of  plagioclase  and  augite. 
The  plagioclase,  which  from  the  extinction-angles  is  near  the  basic  end 
of  the  series  (probably  bytownite),  is  usually  pretty  fresh,  but  some 
of  the  individuals  are  rather  turbid,  owing  to  the  presence  of  decom- 
position products,  while  considerable  areas,  are  characterized  by  the 
presence  of  light-greenish  sericite  and  yellowish-green  epidote  and  zoi- 
site  resulting  from  the  saussuritization  of  the  felspar  substance.  The 
augite  b  as  a  rule  fresh  and  occurs  in  allotromorphic  masses  pierced  by 
the  laths  of  plagioclase.  It  is  reddish-brown  in  transmitted  light,  a 
variety  frequently  met  with  in  diabases,  and  many  of  the  individuals 
are  characterized  by  the  presence  of  innumerable  rod-like  interpositions 
(schillerization  products.)  Frequently  it  is  noticed  undergoing  incipi- 
ent alteration  to  compact  pale-green  trichroic  hornblende.  A  consider- 
able quantity  of  reddish-brown  biotite  is  present  in  irregular  plates  and 
scales.  A  little  quartz  was  also  noticed,  while  both  pyrite  and  an 
opaque  iron  ore,  probably  ilmenite,  are  present,  scattered  in  irregular 
grains  throughout  the  section.  Besides  these,  comparatively  large  and 
irregular  areas  may  be  seen  composed  of  a  pale  yellowish-green  ser- 
pentinuous  substance,  associated  with  secondary  calcite  and  often 
dotted  with  strongly  refracting  grains  and  elongated  fragments  of  epi- 
dote, the  ^hole  showing  aggregate  polarization.  Very  often  these 
irregular  masses  show  the  characteristic  net-like  structure  so  common 
in  serpentine  derived  from  the  decomposition  of  olivine,  although  the 
small  residual  cores  still  remaining,  in  some  cases  have  a  lower  double 
refraction  than  is  usual  in  this  mineral. 

Besides  the  masses  above  referred  to,  which  are  so  intimately  asso- 
ciated with  the  elastics  of  the  Huronian,  there  are  also  similar  basic  in-  Baaic  intra- 
trusives  incorporated  with  the  Laurentian  gneisses  and  granites,  which  J^^^^^ 
clearly  do  not  belong  to  the  same  magma  from  which  these  latter  rocks 
have  been  produced.  In  most  cases  these  appear  to  be  of  earlier  gene- 
ration than  those  associated  with  the  Huronian,  although  no  very  posi- 
tive statement  can  be  made  on  this  point.  The  gneiss  in  immediate 
conjunction  is  often  more  basic  and  hornblendic,  seemingly  showing 
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a  commingling  by  actual  fusion  of  the  two  rocks  along  their  line  of 
junction. 

Diabase  of  Outcrops  of  a  uralitic  diabase  marking  the  occurrence  of  a  small 

Lake/  ^^^^  of  this  rock,  were  noticed  apparently  cutting  and  altering  the  gra- 

nitite-gneiss  exposed  on  the  north-west  shore  of  Expectation  Lake 
near  the  south-west  end.  The  diabase  is  much  finer  grained  near  the 
junction  with  the  gneiss.  The  specimen  obtained  showed  the  rock  to 
be  a  medium-grained,  dark-green,  basic  eruptive,  the  diabasic  structure 
of  which  can  be  seen  in  the  hand  specimens.  The  microscope  shows 
it  to  be  a  remarkably  good  instance  of  a  diabase  in  which  the  bisilica- 
tes  have  been  almost  entirely  decomposed,  while  the  plagioclase  remains 
in  a  comparatively  fresh,  unaltered  condition.  The  minerals  now  pre- 
sent are  plagioclase,  hornblende  and  chlorite  (doubtless  representing 
augite  originally  present)  ilmenite  accompanied  by  leucoxene,  apatite 
and  sericite.  A  few  of  the  plates  of  chlorite  look  as  if  they  may  have 
been  derived  from  biotite.  The  plagioclase  is  in  rather  broad  lath- 
8hap)ed  sections  which  interlace,  giving  a  coarse  ophitic  structure 
to  the  rock.  It  is  well  striated  (both  albite  and  pericline  laws  being 
represented)  possesses  very  uneven  extinction  and  has  evidently  been 
subjected  to  a  considerable  degree  of  pressure,  many  of  the  crystals 
being  shattered.  The  augite  originally  present  is  now  almost  entirely 
altered  to  a  pale  yellowish-green  chlorite.  It  has  evidently  passed 
through  an  intermediate  stage  of  alteration  to  hornblende,  as  that 
mineral,  of  a  pale  bluish-green  colour  and  fibrous,  in  which  the  altera- 
tion to  chlorite  is  so  far  advanced  as  to  almost  entirely  obliterate  the 
optical  characters  of  the  hornblende,  surrounds  lighter,  still  more 
altered  cores  which  doubtless  represent  the  original  augite.  Magnetite 
resulting  from  the  decomposition  of  the  bisilicates,  a  little  apatite, 
sericite  and  epidote  occur  as  secondary  products. 

This  diabase  is  in  contact  with  a  dark-green,  fine-grained,  compact, 
Adjacent  foliated  ix>ck,  sprinkled  with  little  crystals  of  pyrite.  Under  the  micro- 
"^  '  scope,  the  ground-mass  consists  of  a  tine-grained  mosaic  of  clear  quartz 

and  felspar,  through  which  run  little  strings  of  a  brown  biotite,  in  fine 
brightly  polarizing  scales  which  are  evidently  of  a  secondary  origin,  and 
in  places  show  an  alteration  to  chlorite.  Throughout  this  fine-grained 
material,  larger  grains  of  quartz  and  felspar  (principally  microcline) 
are  distributed,  which  by  their  granulated  appearance  and  very  uneven 
extinction  bear  unmistakable  evidence  of  the  dynamic  action  to  which 
the  rock  has  been  subjected.  Large  irregular  grains  of  pleochroic 
epidote,  colourless  to  pale  yellow,  frequently  showing  good  cleavage, 
are  abundant,  as  are  also  large  clove-brown  crystals  of  sphene.     C^^ys- 
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tals   of    zircon,  fairly    large,    and  frequently  showing  marked  zonal 

structure  are  plentiful.     Some  pyrite  and  iron  ore  were  also  observed. 

Another  mass  of  these  basic   eruptives  that  may  be  mentioned  in  Basic 

this  connection,  is  well  exposed  on  the  shores  of  McDiarmid  Lake,  the  Mcfeurmid 

southern  part  of  Breadalbane  Lake  and  the  islands  and  points  chiefly  1^*^^- 

in  the  central  portion  of  Fanny  Lake. 

The  rock  is  dark-green,  almost  black  in  colour,  weathering  rusty  General 

^^  .      appearance, 

or  brownish  owing  to  the  oxidation  of  the  large   amount  of  pyrite 

finely  disseminated  through  it.     Atmospheric  agencies  have   likewise 

produced  a  rough,  though  somewhat  finely  pitted  surface,  owing  to  the 

decomposition  and  removal  chiefly  of  the  coloured  constituents,  leaving 

a     reticulated    surface    formed    by    the    felspar     standing    out    in 

relief.     The  relations  with  the  surrounding  gneissic  rocks  of  the  Lau- 

rentian  series  seem  to  show  its  earlier  genesis,  and   these  foliated  and 

much  more  acid  rocks  are  rendered  relatively  more  basic  or  hornblendic 

in  the  immediate  vicinity  of  the  line  of  junction,  apparently  as  a  result 

of  the  free  interchange,  through  actual  fusion,  of  the  material  of  both 

rocks.     The  baaic  rock  has  usually  a  rather  well  marked  foliation, 

which  corresponds  in  general  with  the  strike  of  the  inclosing  gneissic 

rocks.     On  McDiarmid  Lake  this  strike  is  S.  24°  E.,  the  rock  being 

nearly  if  not  quite  vertical,  while  on  Fanny  Lake  the  strike  is  N.  35** 

E.  with  a  dip  to  the  north-west  of  85". 

Under  the  microscope,  this  rock  is  seen  to  be  a  rather  fresh  diabase  Microscopic 
composed  chiefly  of  plagioclase  and  augite.  The  plagioclase  is  unusually 
fresh  and  glassy,  and  well  striated,  both  albite  and  pericline  laws  being 
represented.  It  occurs  for  the  most  part  in  rather  broad,  lath-shaped 
crystals  penetrating  the  irregular  individuals  of  augite.  As  a  result 
of  pressure,  it  usually  exhibits  a  wavy  extinction,  is  sometimes  bent  or 
curved  and  occasionally  fractured  and  dislocated.  The  augite  is 
of  the  reddish  colour  so  often  noticed  in  diabase  and  occurs  in  irregular 
polysomatic  areas.  These  composite  individuals  or  masses  are  sur- 
rounded by  a  narrow  rim,  of  remarkably  uniform  width,  composed  of 
fibrous  and  radiating  scales  of  pale-greenish  chlorite,  each  separate 
scale  being  approximately  at  right  angles  to  the  outline  of  the  unal- 
tered portion.    (See  plate  IL,  fig.  1.) 

The  augite  is  rather  fresh,  while  the  line  of  division  between  these 
<*reaction-rims"  and  the  unaltered  portion  of  the  individual  is  very 
sharp  and  abrupt.  Associated  with  the  augite  and  frequently  com- 
pletely inclosed  by  it  are  irregular  plates  and  scales  of  a  reddish-brown 
strongly  pleochroic  biotite.  Sometimes  it  is  considerably  bleached 
while  occasionally  it  is  altered  to  chlorite. 

♦Annual  Report,  Geol.  Surv.  Can.,  vol.  I.  (N.  S.),  1887-88,  p.  165  f. 
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rocks  On  the  west  side  of  Lake  Temiscai 

atours  ]yfi]ig^  black,  irregular,  roughly  weather 
may  be  noticed  caught  up  in  and  penet 
tlte-gneisses  mapped  as  Laurentian. 

The  hand-specimen  examined  is  blfi 
scales  of  mica  abundantly  developed  thr 
surface  is  rough  and  pitted,  resembling 
microscope,  the  component  minerals  arc 
plagioclase,  garnet  and  iron  ore.  The 
trichroic,  and  occurs  in  large  areas  con 
individuals.  Occasionally  these  ags^reg 
a  dark-green  border  surrounding  the  mi 
ondary  in  origin  and  some  of  it  is  actinc 
mineral  in  the  section.  The  biotite  is  i 
the  removal  of  a  part  of  the  iron,  an 
halos  surrounding  embedded  fragments 
rock.  The  plagioclase  is  not  nearly  so  al 
almost  opaque,  from  the  inclusion  of  da 
The  garnet  is  in  irregular  grains  as  is  a 
ably  magnetite.  A  somewhat  rude  < 
detected  in  the  rock. 

■enoe  of      Besides  the  foliated  diorites  that  occ 
a.  basic  portion  of  the  prevailing  Lauren  tic 

and  comparatively  large  irregular  areas 
apparently  of  earlier  genesis  than  the  f 
are  associated.  One  of  the  largest  of  tl 
the  southern  mountains  to  the  south-we 
ar  Bay.  nonge  Island,  on  Bear  Bay  in  Lake  Nij 
speaking,  a  diameter  of  a  little  over  foi 
black  mica-schist  (probably  a  mica-dio 
width,  separates  this  massive  basic  rock 
the  diorite  gneiss  curving  round  the  01 
mass  is  penetrated  by  reddish  quartzo-fel 
are  evidently  extremely  acidic  portio: 
which  the  gneisses  have  solidified.  Frs 
die  rock  are  embedded  in  gneisses  near 

icopic  Under  the  microscope,  this  rock  is  se^ 
being  composed  of  plagioclase,  orthoclas 
rhombic  pyroxene  and  garnet  with  smt 
iron  ore.  It  possesses  a  holocrystalline 
evidences  of  pressure  in  the  uneven  exti 
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individuals.  The  felspars  as  a  rule  are  quite  fresh.  The  hornblende 
is  usually  in  massive  irregular  individuals  of  a  green  colour  and  strongly 
pleochroic.  Occasional  individuals  show  good  crystallographic  outline 
Excellent  examples  of  the  micropoikilitic  structure  described  by  Dr. 
G.  H.  Williams  *  were  observed.  Thus  certain  areas  of  the  rock  are 
occupied  by  comparatively  large  individuals  of  hornblende  which  are 
crowded  with  irregular  grains  of  quartz  arranged  without  any  refer- 
ence to  one  another  or  to  the  matrix,  and,  which  neither  possess  the 
complete  independence  of  optical  orientation  characteristic  of  granular 
structure,  nor  the  entire  continuity  of  the  separated  portions  of  two 
interpenetrating  crystal  individuals. 

The  orthorhombic  pyroxene,  which  is  probably  hypersthene,  has  a 
parallel  extinction,  is  rather  light  in  colour  and  has  a  feeble  pleoch- 
roism,  with  light-yellowish  to  pale  reddish  tints.  It  is  somewhat  abund- 
ant and  occurs  in  individuals  having  irregular  outlines.  The  garnet  is 
usually  in  large  individuals  full  of  irregular  cracks.  It  is  pale 
ruby-red  in  colour  with  characteristic  high  relief.  The  sphene  is  in 
irregular  grains  frequently  imbedded  in  the  hornblende.  An  opaque 
iron  ore  is  rather  abundant  in  the  section  examined. 

GRANITE. 

The  rock  to  which  this  general  name  has  been  applied,  is,  for  the  General 
most  part,  a  biotite-granite  or  granitite  according  to  Rosenbuch's  til^*^anit^^ 
classification.  As  the  details  of  the  numerous  exposures  of  this  rock 
are  to  be  found  in  connection  with  the  geological  description  of  the 
lakes  forming  the  series  of  canoe-routes  which  afford  an  access  to  or 
across  these  masses,  it  will  only  be  necessary,  in  this  connection,  to 
give  a  very  general  notice  of  this  rock,  applicable  alike  to  most  of 
these  separate  occurrences.  It  is  of  a  prevailing  reddish  colour,  rather 
coarsely  crystalline,  the  principal  constituents  being  usually  readily 
distinguishable  with  the  unaided  eye.  In  some  localities  it  presents  a 
very  massive  structure,  while  occasionally  it  shows  a  very  distinct 
foliated  texture.  In  several  cases,  notably  in  the  area  adjoining 
Spawning  and  Young  Loon  bays  of  Lake  Temagami,  occurrences  of 
this  rock  present  a  very  coarse,  often  porphyritic,  variety,  the  pheno- 
crysts  being  Carlsbad  twins  of  orthoclase  developed  in  a  quartzo. 
felspathic  ground-mass  rather  poor  in  ferro-magnesian  material. 
Orthoclase  is  the  most  abundant  felspathic  constituent,  although 
microcline  and  plagioclase  are  both  present  in  considerable  quantity, 
while  quartz,  which  is  as  a  rule  proportionately  less  in  amount  than 

♦Journal  of  Geology,  Chicago,  voL  I.,  No.  2. 
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Greenstone 
masses  in 
g^nites. 


the  felspar,  is  of  the  prevailing  granitic  variety  full  of  glass  and  other 
inclusions.  The  coloured  constituent  is  generally  biotite  which  has 
either  partially  or  wholly  been  decomposed  to  a  pale-greenish  chlorite, 
the  individuals  preserving  much  of  the  original  marked  pleochroism  of 
the  mineral  from  which  it  has  been  derived.  Epidote  and  sphene  are 
both  very  abundant  and  frequently  in  such  large  crystals  and  frag- 
ments as  to  be  macroscopically  discernable. 

In  the  midst  of  all  the  large  granite  areas,  considerable  tracts  are 
characterized  by  greenstone,  while  masses  of  this  greenstone  (diabase  and 
gabbro)  are  frequently  so  intimately  associated  with  the  granite  that 
separation,  especially  on  the  scale  adopted  on  the  accompanying  maps, 
would  be  impossible.  Dykes  and  masses  of  granite  and  pegmatite 
likewise  accompany  outcrops  marking  the  large  occurrences  of  diabase 
and  gabbro.  Although  in  most  oases  a  marked  and  sharp  contrast 
Exists  between  the  two  types  of  rocks  (acidic  and  basic),  it  was 
rather  definitely  ascertained  that  the  rocks  are  very  intimately  related, 
and  it  seems  quite  evident  that  the  dates  of  their  respective  intrusions 
are  nearly  synchronous,  the  basic  types  representing  the  first  segre- 
gations of  a  magma  which  ultimately  crystallized  as  granitite  and 
granitite-pegmatite.  On  the  other  hand,  these  areas  of  massive 
granitite  merge  into  foliated  granites  or  gneisses  which  are  usually 
indistinguishable  from,  and  sometimes  co-extensive  with  similar 
material  described  and  mapped  as  Laurentian. 


POST-ARCHiEAN  ERUPTIVES. 


Later 
eruptives. 


Dykes  near 
Les  Erables. 


Microscopic 
character. 


Besides  the  huge  masses  of  diabase  and  gabbro  that  are  so 
intimately  associated  with  the  Laurentian  and  Huronian,  most  of 
which  seems  to  be  practically  contemporaneous  with  these  rocks,  there 
are  other  intrusives  occurring  principally  in  the  form  of  dykes,  which 
cut  the  Laurentian  gneisses,  and  are  thus  very  obviously  of  later  origin. 
The  greater  number  of  these  occurrences  possess  sharply  defined  and 
approximately  parallel  inclosing  walls,  although  some  have  filled  irreg- 
ular cavities  of  the  pre-existing  rocks,  and  thus  possess  more  ill-defined 
contours. 

The  first  of  these  which  may  be  mentioned,  was  noticed  on  the  east 
side  of  the  Ottawa  Kiver  between  Les  Erables  Rapids  and  Snake 
Creek,  the  intrusive  masses  apparently  piercing  the  associated  granitite- 
gneisses.  Macrosoopically,  the  specimen  examined  shows  a  very  coarse- 
grained dark-gray  rock,  with  a  reddish  tinge  given  by  the  abundant 
presence  of  a  wine-coloured  almandine  garnet.  Under  the  microscope, 
the  rock  is  evidently  a  very  typical  example  of  crushed  and  epigenized 
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gabbro.  The  minerals  noticed  as  present  in  the  microscopic  section  Details  of 
are  plagioclase,  unstriated  felspar  (possibly  orthoclase),  quartz,  diallage  8^"<^*^^^- 
hornblende,  biotite,  garnet,  apatite,  iron  ore,  pyrite,  together  with 
serpentine  and  chlorite  occurring  as  secondary  products  of  decomposi- 
tion. The  plagioclase,  which  is  by  far  the  most  abundant  felspar 
present,  is  much  disturbed,  bent  and  occasionally  broken,  while  many 
of  the  surviving  large  individuals  show  in  a  very  beautiful  manner  the 
uneven  or  undulous  extinction  due  to  pressure.  Much  of  this  mineral 
is  quite  fresh  and  glassy,  although  many  irregular  and  often  large 
spaces  in  the  crystals  are  very  turbid,  owing  to  the  abundant  develop- 
ment of  exceedingly  numerous  and  minute  scales  of  sericite  and 
kaolin;  these  products  of  decomposition  sometimes  arranging  them- 
selves in  plumose  aggregates.  The  diallage,  when  free  from  impurities, 
shows  a  rather  faint,  though  perfectly  distinct  pleochroism,  from  light- 
greenish  to  pale-reddish.  Many  of  the  larger  individuals  are  rendered 
almost  isotropic  by  the  interposition,  along  the  planes  of  parting,  of  an 
almost  infinite  number  of  minute  brownish,  more  or  less  opaque^ 
particles.  All  stages  in  the  development  of  these  schillerization 
products  may  be  noticed,  from  individuals  that  are  entirely  free  from 
such  impurities  to  others  which  are  perfectly  crowded  with  them. 
Some  of  the  diallage  shows  somewhat  advanced  decomposition  to  ser- 
pentine. The  brownish-green  trichroic,  hornblende  present,  occurs  for 
the  most  part  in  the  form  of  "  reaction  rims  "  surrounding  and  result- 
ing from  the  alteration  of  the  diallage.  The  wine-coloured  garnets, 
which,  together  with  the  colouring  of  the  diallage,  have  been  developed 
by  the  percolation  of  heated  water  (epigenetic  action)  occur  in  small 
crystals  and  crystalline  fragments,  often  forming  an  irregular  zonal 
area  surrounding  the  bisilicate  material.  The  biotite,  which  is  present 
in  comparatively  small  quantity,  is  of  a  deep  reddish-brown  colour  and 
strongly  pleochroic. 

On  Iron  Island,  in  Lake  Nipissing,  the  prevailing  gneiss  is  inter-  Eruptive 
sected  by  huge  irregular  masses  of  a  dark  brownish-gray  highly  SSm^lSnd. 
micaceous  trap.  The  specimens  secured  as  illustrative  of  one  of 
these  occurrences  near  the  south-west  point  of  the  island,  show  the 
rock  to  vary  considerably  in  texture,  some  portions  being  fine-grained 
with  a  distinct  approach  to  porphyritic  structure,  the  biotite  occurring 
in  crystals  with  sharply  defined  hexagonal  outlines ;  other  specimens 
are  much  coarser  grained,  with  the  biotite  in  broad  irregular  flakes, 
and  lacking  the  distinct  porphyritic  appearance  of  the  fine-grained 
material  The  rock  weathers  to  a  rusty  brown  colour,  is  greatly 
decomposed  and  filled  with  carbonates,  causing  it  to  effervesce  freely 
with  acid.  The  microscope  shows  that  the  principal  minerals  now 
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present  are  biotite  and  garnet,  with  abundant  iron  ore,  some  accessory 
augite,  a  little  hornblende  (?)  and  masses  of  calcite,  etc.,  which  may 
represent  in  part  felspars  originaUy  present,  though  none  are  now  observ- 
able. Apatite  is  abundant  in  good-sized  long  prismatic  crjrstals.  The 
section  of  the  finer-grained  portion  contained  no  garnet,  while  in  the 
coarse-grained  phase  of  the  rock  this  mineral  is  exceedingly  abundant. 
The  garnet  is  of  a  peculiar  yellowish-brown  colour  and  resembles  the 
melanite  variety,  while  the  coarse  portion  of  the  rock  might  be  described 
as  composed  essentially  of  biotite  and  melanite  garnet  with  some  little 
accessory  augite  and  perhaps  hornblende.  The  rock  is  a  most  remark- 
able one  and  further  investigation  of  fresher  material  might  prove  it 
to  be  a  hitherto  unobserved  member  of  the  mica-peridotite  family. 

Another  interesting  and  rather  rare  species  of  dyke-rock  was  noticed 
on  the  most  southerly  of  the  Manitou  Islands  in  Lake  Nipissing. 
Near  the  southern  extremity  of  this  small  island,  dykes  as  well  as 
irregular  masses  of  an  alnoite-rock  cut  the  dark  reddish  and  greenish 
granitite-gneiss  representing  the  Laurentian.  One  of  these  dykes  is 
about  ten  feet  in  width,  running  in  a  direction  nearly  east-and-west 
and  intersecting  the  foliation  of  the  gneiss  almost  at  right  angles. 

Another  occurrence  showed  a  fissure  about  six  inches  in  width  filled 
with  the  same  material.  Murray*  mentions  the  occurrence  of  intrusive 
masses  of  the  same  rock  as  seen  on  one  of  the  islands  in  East  Bay  opposite 
Callendar  station.  The  specimens  of  this  rock  consist  of  a  fine- 
grained greenish  groundmass  in  which  are  embedded  large  phenocrysts 
of  biotite  and  augite,  together  with  rounded  greenish  masses,  which  at 
first  sight  seem  to  resemble  concretionary  or  pebble-like  inclusions. 
On  examination,  these  simulate  rude  prismatic  crystals,  but  only 
the  skeleton  forms  remain,  filled  with  decomposition  products,  chiefly 
calcite,  and  that  may  possibly  represent  olivine,  originally  present.  In 
the  hand-specimens  the  large  plates  of  biotite  and  phenocryst^s  of 
augite  are  especially  noticeable,  at  once  suggesting  its  probable  close 
affinity  to  the  alnoite  first  described  by  Tornebohmf,  in  1882,  from 
the  island  of  Alno,  in  Norway.  The  thin  section,  under  the  micro- 
scope, shows  an  exceedingly  fine-grained  and  decomposed  groundmass 
consisting  of  an  intricate  mixture  of  brightly  polarizing  scales  of 
bleached  biotite,  chlorite,  spicules  and  crystals  of  hornblende 
(actinolite),  calcite,  pyrite,  iron  ore  and  leucoxene,  in  which  are  em- 
bedded larger  individuals  of  augite  and  biotite,  the  former  almost 
wholly  converted  to  hornblende  and  calcite,  although  the  character- 

•  Report  of  Progress,  GeoL  Surv.  Can.,  1653-66  p.  122. 

t  A.  K  Tomebohm :  Melilit  basalt  frin  Alno,  Geol.  Fom.  1  Stockholm  Forh. 
1882  p.  240. 
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istic  skeleton  forms  remain.  In  this  matrix  are  developed  large 
though  somewhat  rude  phenocrysts  of  biotiie  and  augite.  The  large, 
individuals  of  augite  show  a  perceptible,  though  somewhat  indistinct 
pleochroism  and  are  traversed  with  a  network  of  cracks  mort  or  lees 
filled  with  hornblende  and  calcite,  products  of  its  alteration  and 
decomposition.  They  are  as  a  rule  surrounded  by  a  rim  of  variable 
width  composed  of  the  usual  hornblende  (uralite),  showing  beautiful 
deep-bluish  polarization  colour  between  crossed  nicols.  The  biotite  is 
rather  fresh,  although  some  of  the  iron  has  been  removed,  and,  as  a 
consequence,  exhibit  brilliant  chromatic  polarization  colour.  The 
pleochroism,  is  strong  from  deep  brownish-red  to  pale-yellow.  The 
individuals  have  a  hepidiomorphic  outline,  occurring  in  elongated 
plates  and  scales  which  show  considerable  optical  disturbance  as  a 
result  of  pressure.  The  rock  doubtless  belongs  to  the  group  Type  of  the 
which  includes  the  alnoites,  monchiquites  and  fourchites  but  it  is  now 
so  decomposed  that  its  exact  position  cannot  be  determined.  Closely 
related  rocks  have  been  described  by  C.  H.  Smyth,  jr.,*  from  Central 
New  York,  and  by  Adams,!  from  Ste.  Anne  de  Bellevue,  Quebec,  and 
from  a  point  on  the  road  between  Ashcroft  and  Savona,  British 
Columbia,  three  miles  east  of  Eight-mile  Creek. 

About  five  chains  north  Of  the  last  occurrence  of  this  rock,  on  the  Dyke 
west  side  of  the  same  small  island,  beds  of  pink  crystalline  limestone  y^^^^ 
occur  containing  more  or  less  epidote,  biotite  and  hornblende  as 
impurities.  The  strike  of  the  rock  is  about  N.  80°  E.,  while  the 
<Jip  is  at  an  angle  of  65°.  A  dyke  varying  in  width  from  9^  to  1 1 
inches,  of  fino-grained,  dark-greenish,  almost  black  rock  was  noticed 
intersecting  this  limestone  in  a  direction  N.  4°  W. 

Under  the  microscope  the  rock  is  seen  to  be  greatly  altered,  con-  Microscopic 
listing  chiefly  of  microcline  and  hornblende,  the  latter  evidently  second-  character, 
ary  in  origin.  The  original  rock,  unaltei'ed,  was  probably  an  augite- 
microcline  one  and  thus  allied  to  the  vogesites.  The  hornblende  occurs 
in  elongated  pale  yellowish-green  individuals  considerably  altered  to 
chlorite  and  frequently  forming  sheaf-like  bundles  of  crystals.  A 
close  study  of  the  section  reveals  numerous  examples  of  comparatively 
unaltered  cores  of  the  original  augite.  The  felspar  of  the  rock  giving 
generally  elongated  sections  appears  to  be  principally  microcline, 
^though  some  plagioclase  was  also  observed.  It  is  turbid,  being  full  of 
inclusions  of  hornblende,  sericite,  etc.  Brilliantly  polarizing  secondary 
epidote  is  abundantly  distributed  throughout  the  rock. 

*  American  Journal  of  Science,  April,  1892,  Aujfust,  1893,  and  October,  1896. 
flbid.,  April  1892;  also  Annual  Report,  Geol.  Surv.  Can.,  vol.  VII.  (N.S.),  p. 
■988b.  Na  79a. 
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On  one  of  the  smaller  of  the  Goose  Islands,  at  the  extreme  west 
end  of  the  group,  the  pinkish  granite-gneiss  strikes  N.  TO"*  K,  with  a 
dip  to  the  south  <  50*.  Near  the  north-west  end  a  greenish  dyke  of 
fine-grained  material  about  1^  feet  in  width,  cuts  across  the  whole  end 
of  the  island  running  in  a  direction  N.  58*  E. 

About  three  miles  and  a  half  north-east  of  Bonfield  station  (formerly 
Callander)  a  rock-cutting  made  during  the  construction  of  the  Canadian 
Pacific  Railway  shows  a  good  section  of  a  massive  granitoid  gneiss  pierced 

Fig.  2. 


Similar 
dykes  near 
Sudbury. 


Rocks  near 
Oallander. 


North-east.  South-west. 

DtKSS  of  Ck>NCRBnONABT  DiABABX  3}  MiLXS  N.  E.  OF  BONFISLD. 

by  several  dykes  of  a  rusty-weathering  medium  textured  diabase.  The 
rock  has  a  marked  concretionary  structure,  which  is  revealed  as  a  result 
of  ordinary  weathering,  the  successive  thin  concentric  layers  of  rock 
peeling  off  much  like  the  coats  of  an  onion.  The  dykes  cut  across  the 
indistinct  foliation  of  the  associated  gneissic  rocks.  Near  the  walls  the 
dykes  are  very  much  decomposed  and  schistose,  while  the  gneiss  is  baked 
and  altered  to  a  slight  degree  in  the  immediate  vicinity.  The  largest 
of  the  dykes,  near  the  south-west  end  of  the  cut,  is  six  feet  across  with 
a  branching  arm  about  two  feet  in  width.  Another  dyke  near  the  north- 
east end  of  the  outcrop  is  four  feet  in  width,  while  the  third  is  only 
about  one  foot  in  width.  The  rock  composing  these  intrusions  is  readily 
attacked  by  atmospheric  agencies  and  is  more  or  less  hollowed  out 
in  the  adjacent  hard  gneiss.  Dykes  and  masses  of  precisely  similar 
material  are  exposed  along  the  line  of  railway  between  Sudbury  and 
the  Murray  mine,  which  in  a  thin  section  under  the  microscope  is 
found  to  be  a  rather  typical  and  fresh  oli vine-diabase.  No  petro- 
graphical  examination  was  however  made  of  the  rock  from  the  locality 
above  described,  as  the  specimens  secured  were  lost  in  transit. 

Along  the  line  of  the  northern  division  of  the  Grand  Trunk  Railway, 
in  the  vicinity  of  Callander  station  to  the  east  of  Lake  Nipissibg,  the 
various  rock-cuttings  show  good  exposures  of  a  massive  granitite-gneiss. 
As  a  rule,  this  is  a  medium-grained  distinctly  foliated  granitic  rock, 
in  which  the  dark-coloured  irregular  strings  and  layers  composed  of 
the  ferromagnesian  constituents,  (principally  biotite),  alternate  with 
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broader  reddish  bands  of  coarse-grained  felspar  and  quartz  in  which 
lie  little  patches  and  strings  of  the  darker  materiaL  Frequently  the 
gneiss  has  a  very  distinct  augen  structure,  the  lenticles  composed 
almost  wholly  of  reddish  felspar  being  sometimes  as  much  as  six  inches 
in  length  by  two  or  three  in  breadth.  The  strike  of  the  rock  varies 
from  N.  20'  W.  to  N.  20"  E.  with  a  prevailing  dip  to  the  east  at  a 
high  angle,  usually  over  60".  In  some  instances  the  rock  is  quite  mas- 
sive, showing  little  or  no  evidence  of  foliation.  These  reddish  grani-  Dykee  cutting 
toid  rocks  are  intersected  in  several  places,  almost  at  right  angles  to  ^™' 
the  foliation,  by  irregular  often  branching  dykes  of  comparatively  fine- 
grained dark  greenish-gray,  sometimes  almost  black  rocks.  In  the 
immediate  vicinity  of  the  line  of  contact,  the  gneiss  exhibits  a  narrow 
selvage  of  much  finer  grained  rock,  showing  the  intrusive  action  of  the 
dyke,  while  in  some  instances  fragments  of  the  gneiss  have  been  caught 
up  and  incorporated  in  the  body  of  the  dyke.  At  the  first  cutting, 
about  a  quarter  of  a  mile  south  of  Callander,  the  rock  is  very  massive 
and  granitoid,  but  at  the  second,  a  well  marked  foliation  has  been  devel- 
oped, running  N.  10"  W.  with  an  easterly  dip  at  a  high  angle.  This 
rock  is  intersected  by  two  dykes,  dark-green  to  almost  black  in  colour, 
containing  porphy  ritically  embedded  individuals  of  a  black,  bright,  glist- 
ening mineral.  The  walls  of  the  dykes  are  more  or  less  irregular,  often  Relations  of 
serrated  and  frequently  presenting  re-entering  angles  of  fine-grained  g,^  atrucSuSf" 
material  which  penetrates  the  mass  of  the  neighbouring  granitic  rock. 
At  the  widest  places  the  larger  of  the  two  dykes  is  about  seven  feet 
thick,  while  the  smaller  is  about  two  feet.  The  dyke  interrupts  the  folia- 
tion of  the  gneiss  and  near  the  contact  both  rocks  are  much  finer  in  tex- 
ture, while  fragments  of  the  gneiss  are  embedded  in  the  dark-greenish 
rock.  Under  the  microscope,  the  rock  possesses  a  peculiar  irregular 
granular  structure,  and  the  intergrowth  of  hornblende  and  felspar  gives 
to  the  section  a  pseudo-granophyric  appearance.  The  section  is  filled  with 
a  dense  mass  of  little  shreds  of  hornblende  in  a  ground  mass  composed 
chiefly  of  broad  plates  of  orthoclase.  There  are  numerous  large  phe- 
nocrysts  having  centres  composed  of  a  pale-green  diopsede-like  pyrox- 
ene, altered  on  the  outside  to  a  green  hornblende.  Biotite  is  also 
plentiful  in  large  fresh  irregular  plates  full  of  inclusions.  Titanite  and 
apatite  also  occur.  The  whole  section  is  sprinkled  with  iron  ore, 
pyrite  and  granules  of  epidote.  It  is  a  very  basic  rock,  near  the  syenite 
end  of  the  peridotites  and  between  these  and  the  vogesites.  It  might 
be  termed  a  hornblende- augite-minette. 

The  next  cutting,  situated  about  a  mile  south  of  Callander,  runs  Branching 
through  a  hill  of  a  deep-reddish  granitite-gneiss.     At  the  north  end  of  ^y^®** 
the  cutting  the  foliation  is  quite  distinct,  this  structural  feature  strik- 
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character,  thickness  and  fossil  remains  of  the  numerous  and  extensive 
Palseozoio  outliers  have  been  described.  The  marine  invasion  began 
with  the  shallow- water  conditions  indicated  by  the  deposition  of  th  e 
conglomerate  and  sandstones  of  the  Potsdam,  and  ended — so  far  as 
evidence  is  afforded  by  the  exposures  of  strata  below  Mattawa — with 
the  Utica.  This  submergence  must  have  been  gradual  and  of  great 
duration,  the  ocean  reaching  its  greatest  depth  and  extent  in  this  area 
about  the  close  of  the  Trenton  period,  when  a  comparatively  rapid  re- 
elevation  of  the  land  took  place,  as  indicated  in  part  by  the  deposition 
of  the  Utica  shale,  and  ending  with  the  final  emergence  of  the  whole 
area  to  conditions  of  dry  land. 

It  seems  probable  that  the  depression  at  present  occupied  by  the  Extent  of 
Ottawa  River,  which  in  past  geological  time  was  of  much  greater  g^^ 
extent  and  importance,  formed,  during  the  deposition  of  the  Cambro- 
Bilurian,  a  large  gulf  or  arm  of  the  sea,  with  transverse  bays  or  inlete 
extending  far  into  the  interior  of  the  Archsean  plateau  of  Central 
Ontario  along  depressions  which  even  then  existed,  and  which  are  now 
occupied  by  the  more  important  tributaries  of  the  Ottawa.  This  arm 
of  the  sea  certainly  extended  as  far  up  the  Ottawa  as  the  Mattawa, 
and  small  exposures  of  arenaceous  limestones  which  have  escaped  the 
forces  of  denudation  occur  at  intervals  in  the  immediate  valley  of  the 
river  between  Pembroke  and  Mattawa.  The  comparatively  deep- 
water  conditions  indicated  by  the  deposition  of  these  limestones, 
which  were  certainly  of  much  greater  extent  and  volume  than  at 
present  appearing,  furnishes  strong  presumptive  evidence  for  believ- 
ing that  the  sea  was  continuous  in  the  form  of  a  strait,  through  the 
valley  of  the  Mattawa  River,  thus  connecting  directly  with  the  vast 
interior  basin  of  Western  Ontario  in  which  strata  of  similar  &ge  and 
character  were  being  deposited.  The  Cambro-Silurian  known  to  occur 
on  the  Manitou  and  Iron  Islands  in  Lake  Nipissing,  are  doubtless 
outliers  of  the  belts  of  rocks  of  the  same  age  which  outcrop  further  to 
the  west  and  south-west. 

To  the  north,  up  the  main  valley  of  the  Ottawa,  it  is  perhaps  itg  northern 
likely  that  the  sea  extended  as  far  as  the  head  of  Lake  Temiscaming  extenaion. 
and  a  short  distance  beyond,  and  that  strata  then  deposited  lie  con- 
cealed beneath  the  Niagara  limestones  that  outcrop  on  the  shores 
and  islands  of  the  northern  part  of  this  lake.  This  seems  the  most 
satisfactory  explanation  that  can  be  offered,  at  the  present  time,  to 
account  for  the  presence  of  numerous  often  large  and  angular  frag- 
ments of  Cambro-Silurian  strata  with '  embedded  characteristic  fossils, 
that  are    found  lying  loose  at  intervals    along  the   shores  of  the 
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northern  part  of  the  lake,  and  which  certainly  afford  no  evidence  of 
having  travelled  any  great  distance  from  their  source. 

Chaay,  Bvrdaeye  and  Black  River  Formations, 

On  the  west  side  of  Iron  Island  in  Lake  Nipissing,  beds  of  chocolate- 
brown  and  yellowish-gray,  coarse  sandstone  or  grit,  occasionally  becom- 
ing a  fine  conglomerate,  rest  unoonformably  on  the  upturned  edges  of 
the  gneissic  rocks  classified  as  Laurentian.  The  rock  is  composed  of 
loosely  compacted  and  rounded  grains  of  quartz  more  or  less  abun- 
dantly coated  with  hydrous  oxide  of  iron  with  little  or  no  interstitial 
material.  The  lowest  beds  are  of  a  brown  colour,  with  occasional 
lighter  spots  from  which  the  iron  oxide  has  been  removed,  while 
higher  beds  are  yellowish-gray,  also  showing  lighter  coloured 
areas.  When  subjected  co  the  action  of  the  weather,  curious 
subspherical  rings  suggestive  of  concretionary  action  appear  on  the 
exposed  surface,  but  a  close  inspection  shows  no  apparent  differ- 
ence either  in  composition  or  texture  of  the  part  where  these  are 
developed.  The  beds  are  of  good  thickness,  but  would  be  useless  for 
building  purposes  on  account  of  the  loose  and  friable  nature  of  the 
sandstone.  Little  or  no  calcareous  matter  is  present,  which  is  a  rather 
unusual  feature,  as  even  the  coarse  arkose  or  conglomerative  lying  at  the 
base  of  the  Manitou  Islands  outliers  contains  a  considerable  admixture  of 
carbonate  of  lime.  Murray^  mentions  the  finding  of  loose  fragments 
of  limestone  with  characteristic  Chazy  fossils  that  possibly  overlies 
these  sandstones,  which  may  thus  represent  the  basal  portion  of  the 
Chazy  formation. 

The  Manitou  Islands,  five  in  number,  are  situated  about  the  middle 
of  the  wide  open  space  in  the  eastern  part  of  the  lake.  The  largest 
and  most  northerly  of  these  islands  is  about  a  mile  in  length  from  east 
to  west,  and  is  known  as  the  Great  Manitou  or  Newmans  Island' 
The  next  in  size  and  importance  is  the  Little  Manitou  or  McDonalds 
Island,  while  the  other  three  are  so  small  and  insignificant  that  they 
have  not  been  separately  named. 

The  most  southerly  of  these  islands  is  somewhat  less  than  a  quarter 
of  a  mile  long,  but  only  a  few  chains  in  width.  On  the  south-east  side 
of  the  island  is  a  dark-brown  arenaceous  limestone,  containing  angular 
or  subangular  fragments  and  pebbles  of  the  subjacent  gneiss.  This  rock 
is  of  no  great  thickness,  and  passes  rapidly  upward  into  a  yellowish- 
gray  arenaceous  limestone.  The  whole  section  exposed  is  of  small 
extent  and  thickness,  the  beds  lying  in  nearly,  if  not  quite,  horizontal 
succession.     The  shore  is  strewn  with   large  angular  blocks  of  the 

•Report  of  Progress,  Geol.  Surv.  Can.,  1853-66,  p.  126. 
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coarse-grained,  yellowish-gray,  arenaceous  limestone,  containing  many 
weathered  and  waterwom  fragments  of  obscure  cephalopod-like  remains. 
These  fragments,  according  to  Dr.  H.  M.  Ami,  who  has  examined 
them,  resemble  the  Eudoceraa  multitubvlcUvm  (Hall)  from  the  Trenton 
and  Black  River. 

McDonalds  Island,  or  the  Little  Manitou,  is  about  half  a  mile  "^  q  M  Do 
length  from  north  to  south  and  of  no  great  breadth.  At  the  south-  aids  Island, 
west  corner  is  a  small  patch  of  yellowish-gray  limestone,  occurring  in 
beds  which  have  little  or  no  inclination.  The  only  fossil  remains 
visible  at  this  locality  were  fragments  representing  chiefly  the 
siphuncles  of  orthoceratites  together  with  crinoid  stems  and  casts  of 
supposed  worm-burrows.  Small  outlying  patches  were  also  noticed 
beneath  the  surface  of  the  water. 

About  the  middle  of  the  island,  on  the  west  shore,  the  thickest  expos- 
ure of  the  whole  of  these  outliers  is  exposed.  The  total  thickness  is 
about  thirty  feet,  the  beds  showing  a  gentle  inclination  to  the  west. 
At  the  base  is  a  greenish  or  yellowish  arenaceous  limestone  holding 
decomposed  fragments  and  pebbles  of  the  gneissic  rocks  beneath.  This 
is  overlain  by  a  yellowish,  arenaceous  limestone,  comparatively  free 
from  coarse  fragmental  material,  which  in  turn  gradually  passes  up- 
ward into  gray  limestones  and  shales  holding  numerous  fossil  remains. 
The  orthoceratites  are  characteristic  and  numerous,  and  one  specimen 
obtained  must  have  belonged  to  an  individual  over  six  feet  in  length. 

The  following  lists  of  fossils  have  been  prepared  by  Dr.  H.  M.  Ami 
from  collections  made  by  myself  and  my  assistant,  Mr.  A.  M.  Camp- 
beU:— 

PaicBophyUum  or  Columna/rioy  imperfectly  preserved. 

Amplexopora,  sp. 

Coscinopora  (1)  sp. 

MonotrypeUa  quctdrcUay  Kominger. 

Pachydictya  cuiuta^  Hall. 

Flectambonites  (?)  sp. 

Zygospira  recurvirostra,  Hall. 

Orthis  tricenaria^  Conrad. 

Rafinesquina  Of.  R,  altemcUa,  (Emmons). 

Trochonema  uinhiliccUum,  Hall. 


Small  exposures  of  the  basal  conglomerate  and  overlying  arenaceous  Fossils  from 
limestone  occur  on  the  west  side  of  the  Great  Manitou  Island,  these  C^reat 
rocks  dipping  south  <  5',  while  on  the  south  shore,  near  the  old  wharf,  island. 
is  a  small  outcrop  of  arenaceous  limestone  dipping  east  at  a  low  angle. 
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From  these  exposures  the  following 
StronuUocerium  rugosum^  Hall. 
Cdumnaria  HaUi,  Nicholson. 
Fragments  of  orinoidal  columns  n< 
FtUodictya/alci/ormiSj  Nicholson. 
Rafineaquina  Cf.  R,  alterruUa,  (En 
Zygo8pira  recurvirostra,  Hall. 
Zygospira  (?)  sp.  undet. 
LopJiospira  bicincta,  Hall. 

"  sp.  type  of  L.  helict 

Madurea  {?)  sp.  undet. 
Actinoceraa  sp.  Cf.  AcHnocercts  Bii 
EfidoceraSy  sp. 

OrthoceraSf  sp.     Probably  a  new  s] 
rapax,  Billings.     This  may  be  referabl 

Trenton 

Trenton  Between  Deux  Rivieres  and  Mattawa 

outliers. 

flat-lying  exposures  of  sandstones  an 

Laurentian  gneiss  close  to   the   edge 

pletely  covered  during  times  of  freshet 

very  great  thickness  or  extent,  the  bee 

tion  at  a  low  angle.     The  most  import 

situated    on   the  north   side  of   the 

Deux   Rivieres.      The   basal   or  sand 

material  for  the  manufacture  of  grit 

while   local    lime-kilns  utilized  certai 

exposed  in  this  escarpment. 

Fossils.  About  six  miles  below  Mattawa, 

yellowish  and  purplish,  gray-weatherin 

in   the    north    bank   of    the   Ottawa 

fossils  characteristic  of   Lower    TrenI 

in  sitUf  the  beach  in  the  vicinity  of 

number  of  somewhat  water- worn  bloc 

The  following  list  of  fossils  has  bei 
collection  made  at  this  locality. 

Receptacidites  occidentalism  Salter. 

Crinoidal  fragments  too  imperfectly 
may  belong  to  Glyptocrinus. 

Frasopora  Selvxyni^  Nicholson,  (Prcu 

Streptelasma  comictUum^  Hall. 

Frondoae  monticuliporoid  (section  re 
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Branching  form  of  monticuliporoid. 

Obscure  monticuliporoid  form,  probably  related  to  Solenopora  (Of.  S. 
compactay  Billings.) 

Strophomena  incurvata,  Shepard. 

Rafiesquina  altertuUa,  (Emmons). 

Orthisy  sp.  Cf .  0,  tricenaria^  Salter. 

Orihis  (Dinorthia)  proamtcky  W.  and  Sch. 

Zygo9p%ra  recurvirostra,  Hall. 

Toung  of  Murchiaonia  (possibly  Lophospvra  hicanrincUay  Hall.) 

Fragment  of  trilobite  too  imperfectly  preserved  for  identification. 

Silurian. 
Clinton  and  Ni(ig<xra. 

The  rocks  of  this  age,  exposed  on  the  shores  and  islands  of  C^*»?*«'f  an^ 
the  northern  portion  of  Lake  Temiscaming,  have  been  of  excep-  the  Silurian 
tional  interest  to  geologists  ever  since  their  discovery  and  description  ^^'^*** 
by  Logan  in  1845*.  (Geographically,  this  outlying  patch  is  so  widely 
separated  from  any  locality  where  rocks  of  similar  age  are  now  known 
to  exist,  that  it  has  been  a  question  whether  it  is  indicative  of  an  area 
of  marine  submergence  connected  with  that  in  which  the  fossiliferous 
strata  of  Hudson  Bay  were  deposited,  or  whether  it  was  in  some  way 
connected  with  the  Niagara  basin  to  the  south-west.  It  has  been 
previously  asserted  that  these  rocks  belong  rather  to  the  great  northern 
trough  connected  with  Hudson  Bay,  of  which  they  are  probably  an 
outlier,  and  the  absence  of  all  strata  of  Niagara  age  in  the  region 
bordering  the  lower  Ottawa  has  served  to  strengthen  this  belief. 
Although  in  lithological  character  and  colour  the  rocks  of  similar  age 
exposed  on  Temiscaming  exhibit  a  marked  similarity  to  the  Niagara 
exposed  further  to  the  north,  the  rich  and  varied  fauna  characteristic 
of  this  outlier  presents  no  corresponding  resemblance,  but  rather  a  close 
analogy  with  the  Niagara  formation  of  south-western  Ontario. 

It  has  been  shown  that  a  pronounced  similarity  exists  both  in  Fauna  unlike 
lithological  character  and  fossil  remains  between  the  Niagara  of  the  em  SiliwiMi 
Winnipeg  basin  and  that  exposed  in  the  vicinity  of  the  Churchill  on 
Hudson  Bay,  although  these  areas  are  now  widely  separated,  while 
both  present  organic  forms  that  are  entirely  lacking  in  the  Temis- 
caming outlier.  These  facts,  therefore,  seem  to  prove  that  the  seas 
in  which  the  Niagara  sediments  of  the  Winnipeg  basin  and  of  Hudson 
Bay  were  deposited  were  practically  continuous,  while  both  were  sep- 
arated from  the  Temiscaming  basin  and  the  region  to  the  south  west. 

•Report  of  Progress,  GeoL  Surv.  Can.  1846-46,  pp.  69-70.   Geology  of  Canada  (1863), 
pp.  334-336. 
t  Geology  of  Canada  (1863),  p.  334. 
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Strata  in 
synclinal 
form. 


Possible  arei 
of  Cambro- 
Silurian. 


Conditions  of 
deposition. 


The  strata  forming  the  Temiscaming  outlier  occur  ia  the  form  of  a 
shallow  synclinal  trough,  occupying  somewhat  more  than  the  breadth 
of  the  lake,  which  is  here  about  six  miles,  and  extending  from 
the  northern  end  of  Moose  or  Bryson  Island,  north-westward 
beyond  the  confines  of  the  present  map.  On  both  sides  of  the 
lake  the  rocks  incline  towards  the  water  at  varying  angles,  de- 
pending on  the  character  of  the  shore-line;  although  in  general 
the  dip  does  not  exceed  10*",  and  angles  of  lesser  amount  are  far 
more  common.  On  Mann  or  Burnt  Island,  as  well  as  on  the 
peninsula  to  the  north,  the  limestones  show  a  very  gentle  westerly 
inclination  of  between  one  and  two  degrees,  while  on  Percy  Island,* 
near  the  west  shore,  the  rocks  are  very  nearly  if  not  quite  horizontal. 
It  is  thus  evident  that  any  section  made  must  of  necessity  be 
more  or  less  ideal  and  any  thickness  based  on  the  observed  angles  of 
the  dip  is  sure  to  be  misleading.  The  whole  thickness  exposed  in  any 
one  section  is  somewhat  less  than  150  feet,  and  it  seems  certain  that 
the  total  amount  of  the  Niagara  exposed  on  this  lake  cannot  be  greater 
than  300  feet,  and  may  be  considerably  less.  The  occurrence  of  loose 
angular  fragments  and  slabs  of  grayish  dolomite,  resembling  that 
exposed  in  the  vicinity  of  Lake  Huron  and  Nipissing  and  containing 
characteristic  Trenton  fossils,  has  been  noticed,  t  These  are  distributed 
at  several  points  on  the  shores  of  the  lake  and  specimens  were  collected 
from  the  north-east  shore  of  Chiefs  Island.  Although  their  source  has 
not  yet  been  ascertained,  the  angular  character  of  the  fragments  and 
their  abundance  shows  clearly  that  this  cannot  be  far  distant.  The 
lake  is  here  over  200  feet  in  depth  and  it  is  just  possible  that  below 
the  Niagara  limestone  and  concealed  beneath  the  waters  of  the  lake 
there  exists  an  area  of  Cambro-Silurian  rocks.  This,  however,  can 
only  be  ascertained  by  boring,  as  no  exposures  of  these  rocks  were 
encountered,  although  a  diligent  search  was  made  with  this  object 
in  view. 

The  relatively  smaller  quantity  of  conglomerates  and  sandstones, 
characteristic  shallow  water  deposits,  and  the  rapid  alternation  from 
these  coarser  elastics  to  the  fine-grained  limestones  indicative  of  deep 
water  deposition,  point  to  a  rather  sudden  marine  invasion  ;  while  the 
comparatively  great  volume  of  strata  remaining  shows  a  prolonged 
submergence.  The  fine-grained  character  of  most  of  the  limestones 
show  that  their  deposition  took  place  in  a  quiet  arm  or  extension  of 
the  sea,  not  affected  by  the  open  ocean,  while  the  abundance  and  char- 

*  So  called  in  honour  of  Captain  Walter  Percy  of  the  steamer  Meteor  plying  on 
this  lake, 
t  Geology  of  Canada  (1868),  p.  335. 
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acter  of  the  fossil  remains  are  ample  testimony  of  the  genial  character 
of  its  waters. 

As  exposed  on  the  west  side  of  Wabis  Bay,  in  the  north-west  corner  Conglomer- 
of  the  lake,  the  lower  portion  of  this  formation  is  composed  of  a  loosely  stones. 
coherent  sandstone  or  grit  alternating  with  thinner  beds  of  a  fine  con- 
glomerate, with  pebbles  chiefly  of  Huronian  quartzite,  most  of  which 
have  a  thin  coating  of  yellowish  or  brownish  iron  oxide,  while  the  matrix 
consisting  of  similar  material  in  a  finer  state  of  division,  contains  a  slight 
admixture  of  calcareous  matter.  The  actual  contact  between  this  and 
the  underlying  slate  of  the  Huronian  is  not  seen,  although  only  a  few 
yards  intervene  between  the  exposures  of  the  two  rocks.  The  existing 
relations  can,  however,  be  made  out  pretty  clearly,  for  while  the  com- 
pact and  rather  massive  slaty  rock  which  here  represents  the  Huronian 
occurs  in  exposures  with  more  or  less  rounded  or  hummocky  outlines,  the 
arenaceous  strata  of  the  Niagara  dip  off  or  away  from  these  hillocks 
at  an  angle  of  5**. 

At  Haileybury,  on  the  western  shore  of  the  lake,  close  to  the  water's  Limestone 
edge  and  cropping  out  from  the  shingle  is  a  small  exposure  of  light-  ^^,  ^*  ^ 
yellow  fine-grained  limestone,  without  visible  fossil  remains,  dipping 
north-east  25^.  The  discovery  of  limestone  with  the  general  contour 
of  the  country  in  its  vicinity,  seem  to  suggest  that  a  small  patch  of 
Niagara  extends  northerly  along  this  shore  towards  Wabis  Bay,  being 
perhaps  three  miles  in  length  by  about  a  quarter  of  a  mile  in  breadth, 
underlying  the  clay  which  here  effectually  conceals  any  rocks  which  may 
be  beneath. 

Further  south,  on  Percy  Island,  which  is  only  a  few  chains  in  length  5^*^^/"^"' 
and  is  separated  from  the  western  mainland  by  a  very  shallow  and 
narrow  channel,  the  rock  exposed  is  a  lip;ht-yellowish  limestone,  pre. 
senting  a  very  uneven  or  cavernous  surface  as  a  result  of  unequal 
weathering.  The  strata  are  nearly  if  not  quite  horizontal  and  weather 
horn  yellow  to  brown  or  almost  black,  as  a  result  of  the  iron  present. 
Shells  of  various  species  of  brachiopods  are  somewhat  numerous.  A 
number  of  the  fossil  remains  collected,  have  been  determined  by  Dr. 
Ami,  as  follows  : — 

Clnthrodictyon/astigiatum,  Nicholson. 

FctvosUes  GothlandicOy  Lamarck. 

Syringopora  verticiUcUa,  Goldfuss. 

Orinoidal  fragments. 

Leptasna  rhomboidalia,  Wilckens. 

Atrypa  reticularis^  linnseus. 

Jieristellay  sp. 

AnophUieea  hemispherict^  Sowerby. 
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Pterinea^  sp. 

Also  branches  of  obscure  Monticuliporidse. 

This  fauna  represents  the  Clinton  or  base  of  the  Niagara  or  lower 
part  of  the  Silurian. 
ConRloraerAte      The  northern  and  western  points  of  Chiefs  Island,  rise  into  compara- 
Island.  tivelj  high  ridges  of  massive  quartzose  sandstone  or  quartzite-grit 

which  present  the  usual  rounded  and  glaciated  outlines.  Sheltered  in 
the  bay  intervening  between  these  two  points  is  a  small  patch  of  boul- 
der conglomerate,  composed  of  sub-angular  masses  derived  from  the 
underlying  quartzite.  These  are  imbedded  in  a  calcareo-arenaceous 
matrix  composed  chiefly  of  pebbles  and  finer  material,  the  whole  repre- 
senting evidently  a  boulder-strewn  beach  covered  by  later  sediments  of 
the  Niagara  formation.  The  surface  of  the  quartzite  on  which  this  con- 
glomerate rests,  presents  the  hummocky  character  so  common  in  the  case 
of  the  hard  Archsean  strata,  the  irregular  cracks  and  depressions  being 
filled  by  the  conglomerate.  Subsequent  glaciation  has  removed  much 
of  the  material,  so  that  the  exposure  now  presents  a  plane  surface  with 
a  more  or  less  net-like  structure,  the  framework  being  represented  by 
the  finer  arenaceous  cement  while  the  meshes  or  interstices  are  occupied 
by  truncated  sections  of  quartzite  boulders  as  well  as  of  the  rounded 
hillocks  of  the  solid  rock  beneath.  Some  of  the  boulders  present  in 
this  conglomerate  were  evidently  large  concretions,  as  they  exhibit 
concentric  structure  and  weather  very  rusty  owing  to  the  disintegra- 
tion of  the  large  proportion  of  iron  present.  The  finer  cementing 
material,  while  relatively  much  smaller  in  amount  than  the  peebles  and 
boulders,  is  always  of  a  greenish  or  yellowish  colour  and  frequently 
contains  corals  and  orthoceratites.  The  action  of  the  weather  has  par- 
tially obliterated  the  glacial  striae  on  this  finer  matrix,  but  the  sections 
of  the  quartzite  boulders  and  hummocks  exhibit  these  markings  in  great 
perfection. 
Fossils  fro  ^^  ^^®  south-western  shore  of  Chiefs  Island,  is  another  small  patch 

Chiefs  Island,  of  a  finer  grained  conglomerate,  the  pebbles  of  quartzite  being  less 
numerous  and  of  much  smaller  size,  while  the  matrix  contains  much 
more  calcareous  matter.     The  rock  dips  south-east  <  5°. 

A  number  of  rather  badly  preserved  fossils  were  secured  at  this 
locality,  which  have  been  named  as  follows  by  Dr.  Ami : — 

ffalysites  catenvlaria,  Linnseus. 

Columnariay  sp.,  with  very  irregularly  disposed  horizontal  tabulae. 

Zaphrentia^  sp. 

Streptdasma  or  Caninia^  sp. 

Rhynchonellay  sp. 

Murchisonia,  two  species. 
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^twmphaluSj  very  large  species. 
Discosorus,  Cf.  2>.  c<moideu8y  Hall. 

rhe  above  fauna  represents  the  Clinton  formation  or  lower  portion 

the  Niagara. 

>n  the  east  side  of  the  lake,  from  the  point  south  of  Chiefs  Island  to  Outliers  on 

liin  less    than  a  quarter  of  a  mile  from  Pich^  Point,  the  shore  is  lake. 

upied  by  a  narrow  fringe  of  the  basal  conglomerates  and  sandstones 

bhe  Niagara.     The  coarser  beds  are  of  the  boulder  conglomerates 

Bady  described,  representing  simply  a  talus  of  angular  and  sub-an- 

ar  fragments  detached  from  the  elevations  in  the  immediate  vicinity 

bhe  exposures,  consolidated  together  by  a  finer  grained  arenaceous 

aent  of  a  yellowish  colour  in  which  are  also  embedded  fragments  of 

als  and  orthoceratites. 

rhis  boulder  conglomerate  passes  upward  into  a  fine  conglomerate  Basal  oon- 
turn  replaced  by  a  coarse  grit,  and  becoming  finally  a  yellowish  ^. 
iher  friable  sandstone.  These  beds  run  in  long  undulating  curves, 
sely  following  the  general  outline  of  the  underlying  quartzite 
t>h  a  general  westerly  dip  at  angles  varying  from  10**  to  15**.  The 
iion  of  the  waves  has  in  places  caused  this  to  disintegrate  very 
evenly  leaving  a  rough  pitted  surface.  At  Pich^  Point  and  for  some 
itance  north,  the  Huronian  quartzite  is  left  entirely  denuded  of  these 
posits. 

In  the   bay  to  the  south  of    Piish^  Point  and  between  this   and  Arenaceous 
right's  silver  mine,  there  are  two  small  patches  of  thinly  bedded 
;ht-yellow  arenaceous  limestone  dipping  in  a  southerly  or  south-west- 
ly  direction   <  5",  immediately  south  of  Wright's  mine  is  another 
tail  patch  of  similar  arenaceous  limestone  dipping  south-west  <  9"". 

On  the  east  shore  of  the  lake,  nearly  opposite  Bryson  Island, 
ere  are  two  more  small  patches  of  the  arenaceous  limestone  exposed 
the  shore,  wrapping  round  the  hummocks  of  Huronian  quartzite  and 
pping  in  a  southerly  or  south-westerly  direction  <5**.  None  of 
ese  small  patches  of  limestone  contained  any  visible  fossil  remains. 

On  Burnt  or  Mann  Island,  as  also  on  the  two  smaller  islands  Main  lime- 
>tween  this  and  Bryson  Island  (Oster  and  Brisseau  islands),  as  ^^^^  ^^*" 
»11  as  on  the  high  promontory  separating  Wabis  and  Sutton  bays  in 
e  northern  part  of  the  lake,  are  exposed  the  limestones  and  shales 
at  represent  the  deep-water  deposits  of  this  period.  The  limestone 
of  a  pale-yellow  or  cream  colour,  weathering  whitish,  and  varies 
thickness  from  a  few  inches  up  to  two  feet  or  over.     Some  of  the 
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beds  are  very  fine-grained  and  of  rather  even  te: 
possible  that  some  parts  may  prove  to  be  sufficiently 
Building:  j^  lithographic  stone.  As  a  building  stone  it  is  of  e 
These  limestones,  on  the  north  shore  of  the  lake  at  Di 
a  little  south  of  west  at  an  angle  of  between  one  a 
rising  into  clifipis  of  over  a  hundred  feet  in  height  on  i 
Sutton  Bay,  and  forming  a  somewhat  elevated  rockj 
gentle  westerly  slope,  corresponding  mainly  with  t 
towards  Wabis  Bay.  The  east  shore  of  Mann  Island 
what  similar,  though  much  lower  escarpment^  while  tl 
is  a  gently  shelving  beach,  which  at  low  water  i 
able  areas  of  the  almost  horizontal  limestones.  Some 
tain  a  considerable  proportion  of  silica  of  a  cherty  cl 
the  fossils  are  more  or  less  silicified.  The  action 
causes  them  to  stand  out  in  relief  and  often  displa 
Fossils  from  structures  perfectly.  A  large  collection  of  these  fi 
Mann  Island,  ^long  the  western  shore  of  Mann  Island,  comprisii] 
forms  as  determined  by  Dr.  Ami  and  Mr.  L.  M.  Laml 

Bythotrephis  (Chondrites)  gracUiSy  Hall 

"  Cf.  B.  pcUmata,  Hall. 

Clath/rodictyonf(MtigicUuiny  Nicholson. 
CyathophyUum  articidatum,  Wahlenberg. 
Zaphrentia  Stokesi,  Milne-Edwards  and  Haime. 
Favositea  GotkLandica,  Lamarck. 
Alveolites  Niagarensis,  Rominger  (non  Nicholson 
Cladopora  crassay  Rominger. 
Syringopora  verticilkUay  Goldfuss. 
"  bi/nrcata,  Lonsdale. 

Halysites  ccUentUariay  Linnseus. 
"         compactay  Rominger. 
Lyellia  affinisy  Billings. 

<<       AmericanOy  Milne-Edwards  and  Haime. 
Thysanocrimbs  lilii/armisy  Hall. 
Dendrocrinus  longidactyliiSy  Hall. 
Tcucocrinus  n.  sp. 
Lichencdia  concentricay  Hall. 
Phamopora  expansay  Hall. 
Trenuxtopora  sp. 

Orthis  (DalmaneUa)  degafUutoy  Dalman. 
Orthis  ccUligra^nmOy  Dalman. 
FlcUystrophia  biforatay  var.  lynXy  Eichwald. 
Strophomenoid  shell,  type  of  Rafinesquina. 
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opheodorUa  sp.  (?  n.  sp.) 

*UBna  rhomboidalia,  Wahlenberg. 

ypa  reticularis,  Linnseus. 

'        intermedia.  Hall. 

matospira  sp. 

Uainerus  oUongus,  Sowerby. 

ymphaltia  al<Uu8,  Hisinger. 

rchieonia  sp. 

"  subulata,  Hall. 

C080TUS  coruAdeue  HalL 

"  gracilis  ?  Foord. 

hoceiras,  sp, 

"  ^.     Cf.  0.  virgtdatum,  Hall. 

^oc«r(w  Cf .  0.  Cadmus,  Billings.     Cf .  0,  sub-eancdlatum,  Hall. 
Inoceras  vertebratum,  Hall.  .  A,  Backi,  Stokes. 
ymene  Niaga/rensis,  Hall.     Probably  identical  with  Calymene 
^>achii,  Brongniart. 
richia,  sp,  Cf.  B,  lata,  Hall. 

PLEISTOCENE. 

^eistocene  history  of  this  and  adjacent  regions  seems  to  be  in  Main  division 
i  divisible  into  two  parts.  (1)  That  of  great  accumulation  of  ^^  ^l®^*^^^'*®- 
id  the  production  and  maintenance  of  a  confluent  ice-sheet, 
believed  to  have  been  accompanied,  if  not  caused,  by  a  vast 
uplift,  increasing  in  amount  to  the  north-eastward.  Following 
le  (2)  a  profound  submergence,  during  which  time  the  ocean 
a  large  portion  of  the  Ottawa  valley,  forming  a  marine 
eJling  in  extent  and  depth  similar  encroachments  made  by  the 
ng  portions  of  the  Pabeozoic.  The  researches  already  made 
show  that  channels  may  have  connected  that  portion  of  the 
vering  the  St.  Lawrence  and  Ottawa  valleys  with  that  existent  in 
Bay,  while  the  marine  invasion  may  even  have  been  continuous 
ast  inland  basin  represented  at  present  in  part  by  the  area  of 
it  Lakes. 

r,    Chalmers,  Gilbert^    Wright,   Spencer    and    others     have  Subeidenoes 
t  work  in  this  and  neighbouring  districts   connecting  and  £^^J^1J]^  ^^ 
ing  the  beaches  representing  the  various  stages  of  this  submerg- 
it  it  is  only  possible  within  the  scope  of  the  present  report  to 
at  in  the  most  general  way  some  of  the  important  results 
L    Taylor  has  shown  that  immediately  following  the  retire- 
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ment  of  the  great  ice-sheet  which  marked  the  first  part  of  the  Pleisto- 
cene, and  to  which  reference  will  shortly  be  made,  an  important  strait 
or  arm  of  the  sea  covered  the  Mattawa  and  Temiscaming  valleys,  while 
later,  as  the  flood  subsided  and  the  ice  receded  from  parts  of  the  area 
previously  held  by  it,  most  of  the  waters  of  the  Great  Lakes  emptied 
for  a  considerable  time  eastward  into  the  Ottawa  through  the  Mattawa 
valley.  Beaches  marking  the  successive  stages  in  the  subsidence  are 
well  exposed  on  the  hillsides  to  the  north  and  south  of  Lake  Nipissing, 
especially  in  the  vicinity  of  North  Bay,  where  they  were  found  and 
described  by  Taylor  and  Wright,  while  the  valleys  of  both  the  Mat- 
tawa and  Ottawa  rivers  present  many  evidences  of  having  been  occu- 
pied for  a  somewhat  protracted  interval  by  a  stream  rivalling,  if  not 
exceeding,  the  St.  Lawrence  in  volume. 

The  confluent       ^^^  ^^^  present  report,  the  existence  is  assumed  of  a  vast  superincum- 
glacier.  y^j^^  glacier,  of  which  the  chief  gathering-ground,  as  indicated  by  exist- 

ing striae  and  distribution  of  drift  material,  was  situated  directly  over 
the  watershed  between  Hudson  Bay  and  the  St.  Lawrence  River.  This 
hypothesis  appears  to  offer  the  most  satisfactory  and  comprehensive 
explanation  of  the  various  phenomena,  while  at  the  same  time  it  is  one 
in  accord  with  views  that  have  already  received  most  general  recognition 
among  students  of  Pleistocene  geology. 

Glacial  and  Although  thus  generally  agreed  as  to  the  agency  producing  the  vari- 

inte^lacial  q^q  results  encountered,  a  considerable  diversity  of  opinion  exists 
among  geologists  as  to  whether  the  large  number  of  observations 
already  made  can  be  adequately  explained  on  the  theory  of  one  great 
ice-flow  with  minor  oscillations  or  of  several  distinct  epochs  of  glaciation, 
each  with  its  own  proper  ice-mass  and  separated  from  one  another  by 
interglacial  periods  during  which  much  milder  climatic  conditions  pre- 
vailed. The  information  obtained  from  the  examination  of  this  district 
is  not  sufficient  to  afford  a  basis  of  argument  in  favour  of  either  view. 
It  is,  however,  easy  to  understand  that  while  areas  situated  near  the 
extreme  border  of  the  ice-sheet  may  have  enjoyed  comparatively  long 
interglacial  periods,  during  which  the  climate  was  of  such  genial 
character  as  to  permit  and  favour  the  growth  of  a  somewhat  luxuriant 
vegetation,  others,  in  regions  further  removed  to  the  north-east  and  near 
the  centre  or  centres  of  accumulation  showed  very  little,  if  any, 
amelioration  of  temperature.  The  divergence  in  existing  striae  observed 
throughout  this  district  seems  perfectly  explicable  on  the  theory  of 
differing  phases  of  one  great  glacier,  with  comparatively  short  interven- 
ing lapses  of  time  during  its  temporary  recession  and  subsequent 
re-advance. 
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be  position  of  these  first-formed  ice-masses  would  of  recessity  be  Where  glac- 
_  .,,        ,  ..  -,1.1         111  .-  1®"  were  first 

determined  by  the  position  of  the  highest  land  the  n  existent  formed. 

region,  it  is  probable  that  very  early  in  the  Glacial  period  there 

70  main  gathering  grounds  or  centres  of  dispersion  for  such  ice. 

wonXd  be  situated  respectively  in  the  area  to  the  north-west  of 

remiscaming,   in   the   vicinity  of  the   "  Great   Bend "  of  the 

tal  River  and  the  high  quartzite  ridges  to  the  west  of  Lady 

Lake,   and  on  the  high  rocky  hills  known  to  exist  in  the 

^  of  the  height-of-land  to  the  north-west  of  Lake  Temiscaming. 

irobable  that  early  in  the  ice  ace  these  local  centres  sent  out  Traces  of 

J  ^  early  glaciers. 

I  which  flowed  over  the  lower  lands  and  valleys  to  the  south 

%y  have  been  the  cause  of  some  of  the  stride  observed  on  the 

rfaces  exposed  in  the  valley  of  the  Montreal  River,  as  well  as  on 

3res  of  Lake  Temiscaming.     Although  it  is  possible  that  all 

idences  may  have  been  so  obscured  in  the  profound  general 

on  which  followed  as  to  render  their  recognition  and  correlation, 

\  of  extreme  difficulty.     We  may  suppose  that  local  glaciers  of 

id  above   referred  to,  increasing  under  favourable  conditions, 

illy  coalesced  as  parts  of  one  great  ice-sheet,    of  which   the 

iting  centre  may  have  been  gradually  shifted  eastward  towards 

ighbourhood  of  Opasatika  and  Labyrinth  lakes  on  the  canoe- 

>  Lake  Abitibi.     There  is  likewise  sufficient  evidence,  afforded 

itudy  of  the  later  striations,  that  must  have  been  caused  by 

%rj  re-advances  in  the  waning  ice-sheet,  that  this   eastward 

I  of  the  main  gathering-ground  must   have    slowly   continued, 

he  final  recession  was  almost  directly  north-east. 

now  a  well  ascertained  fact  that  the  motion  of  ice  is  one  result-  Conditions 
m  its  plasticity,  resembling  substantially  the  movement  which  direction  of 
in  an  extremely  thick  and  viscid  fluid  when  spread  upon  any  ™o**o"- 
and  a  supply  of  fresh  material  constantly  added.     It  is  there- 
>vious  that  any  inclination,  however  slight,  of  the  underlying 
or  the  interposition  of  natural  barriers  at  or  near  the  sources 
Aj  were  in  the  first  instances  the  determining  causes  of  the 
direction  of  the  ice  flow.     This  onward  motion  once  imparted, 
itinued  and  depended  subsequently  not  so  much  on  the  nature 
[and  surface  on  which  the  glacier  reposed  as  upon  the  general 
I  the  upper  surface  of  the  glacier  which  inclination  was  imparted 
salt  of  the  unequal  accumulation  of  material  at  the  centres  of 
ion.     To  the  north  and  north-east  of  Lake  Temiscaming  the 
I  passes,  or  valleys  leading  northwards  across  the  height-of-land 
tile  less  than  1000  feet  above  the  sea,  although  the  rocky  ele- 
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Differential 
uplifts. 


Transport- 
ation of 
material 


Distance  of 
transport. 


Direction  of 
transport. 


Stratified 
deposits. 


Yations  in  the  immediate  neighbourhood 
500  feet  heigher,  while  some  of  the  hills  ii 
and  Opasatika  lakes  show  an  elevation  < 
surrounding  lakes.  If  added  to  the  gen 
taken,  the  rise  consequent  on  a  differentia] 
in  a  northerly  direction,  the  resulting  e 
compel  a  somewhat  rapid  south-westerly  £ 
this  vicinity,  while  in  addition  it  is  prot 
supply  of  icy  material  to  the  north-east,  mij 
motion  that  even  the  interposition  of  sucb 
as  the  deep  gorge  of  Temiscaming  must 
opposing  slope,  only  served  as  temporary 

This  great  ice-sheet  acted  as  an  importi 
catching  up  and  carrying  forward  large  qv 
and  boulders  from  the  higher  elevations 
various  inequalities  of  contour  existing 
material,  though  varying  very  much  in  tfa 
coarse  on  the  higher  levels  and  on  the 
south  and  south-west.  On  these  highe 
much  encumbered  by  more  or  less  rouni 
which  usually  do  not  show  transportatic 
although  by  a  careful  comparison  of  the  i 
ascertained  that  many  of  these  loose  f ra 
much  as  fifty  or  sixty  miles,  in  a  direction 
the  striation  marking  the  maximum  ext 
this  district.  Thus,  loose  fragments  of 
with  characteristic  nodular  cherty  mattei 
of  somewhat  limited  area  in  the  vicinity  o 
Temiscaming,  were  found  on  Marten  or 
ship  of  Giadman,  a  distance  of  over  fifty  ] 
is  now  found  in  place.  The  distribution  < 
ments  which  are  an  especially  valuable  cri 
flow,  on  account  of  the  known  limited  e2 
shows  that  the  agency  which  affected 
direction  of  movement  varying  from  S 
agreeing  very  closely  with  the  most  abun< 
On  Lake  Nipissing,  the  various  shales  and 
the  Huronian  exposed  in  the  area  of  the  I 
are  rather  plentifully  represented  among 
the  shores. 

The  stratified  sands  and  clays  so  abunc 
of  Lake  Nipissing,  as  well  as  those  in  the 
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were  probably  deposited  very  rapidly  from  streams  issuing  from  the 
margin  or  front  of  the  retreating  glacier,  as  was  likewise  no  doubt 
the  case  with  the  thick  and  widespread  deposits  of  stratified  clay 
which  forms  such  extensive  flats  in  the  region  bordering  the  northern 
portion  of  Lake  Temiscaming.  The  terraces  characteristic  of  the  occur- 
rence of  these  clay  deposits  to  the  north  of  Lake  Temiscaming,  merely 
serve  as  mark  accentuating  the  various  stages  or  baitings  in  the  ice- 
sheet,  of  which  the  margin  was  buried  beneath  the  rising  waters,  thus 
permitting  and  even  favouring  such  a  mode  of  deposition  of  the  englacial 
detritus.  Especially  along  the  course  of  the  Ottawa  and  Temiscaming  Moraines, 
valley,  the  region  exhibits  frequent  great  accumulations  of  morainic 
(Ubria  marking  the  recession  of  the  ice-lobe  occupying  this  deep  and 
important  depression.  These  deposits  from  the  drift-laden  glaciers 
are  described  in  some  detail  in  the  geological  description  covering  the 
area  immediately  bordering  these  topographical  features. 

Besides  the  removal  and  transportation  of  boulders,  gravel  and  Glaciation  of 
other  material,  there  is  abundant  evidence  everywhere  of  considerable  '^^^-s^r'*^*- 
abrasion  of  the  surface  produced  by  the  passage  of  the  ice-sheet  across 
this  district.  Throughout  the  whole  area  covered  by  the  accompanying 
map-sheets,  most  of  the  rocky  elevations  have  been  smoothed  and  in 
many  cases  even  polished,  while  scratched  or  striated  surfaces  are  also 
common.  These  striae  are  usually  long,  more  or  less  parallel  scratches, 
varying  in  size  from  extremely  fine  lines  which  can  often  only  be 
detected  by  very  close  scrutiny,  to  furrows  several  inches  in  depth  and 
width.  They  have  in  general  a  somewhat  constant  direction  except  in 
the  vicinity  of  deep  and  narrow  vaUeys,  where  they  frequently  show  con- 
siderable divergence  from  the  average  direction  of  the  district.  Many 
of  these  strise  consist  of  a  series  of  irregular,  curving  and  often  faint 
scratches,  as  if  occasioned  by  an  uncertain  or  intermittent  action  while 
some  of  the  deeper  and  more  pronounced  furrows  exhibit  irregular 
broken  cavities  at  intervals  in  their  course  as  though  produced  by  a 
«  bumping  "  action  caused  by  hitches  in  the  rocky  implement  produc- 
ing them. 

Ledges  and  ridges  which  have  been  long  exposed  to  the  action  of  the  Differences  in 
weather,  usually  reveal  little  or  no  evidence  of  such  striation  on  account  P'**®^* 
of  the  sub-aerial  decay  to  which  the  rock  has  been  subjected,  while,  on 
the  contrary,  rock  exposures  which  have  been  but  lately  denuded  of 
their  overlying  soil,  as  well  as  those  portions  of  the  rocky  shores  of  the 
various  lakes  and  streams  exposed  only  between  extremes  of  high  and 
low  water,  usually  exhibit  such  markings  in  great  perfection.  The 
various  gneisses  and  granites  of  the  Laurentian  areas  are  so  faintly 
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marked,  if  at  all,  that  the  direction  of  the  striae  < 
tained  with  any  degree  of  certainty.  There  seenu 
that  such  markings  were  originally  present,  as 
conditions  already  mentioned  they  are  often  plain! 
a  rule  prolonged  atmospheric  decay  has  so  acted  o 
these  rocks  that  their  surfaces  haye  become  rougb 
hand  on  exposures  of  Huronian  rocks  such  as  slate, 
and  especially  diabase  and  gabbro,  these  glacia 
Striae  in  frequently  to  be  observed  in  all  their  pristine  f reshi 

diflferent  bear-  ties,  particularly  in  the  area  covered  by  the  Lake 
there  are  two,  three  and  even  four  sets  of  strisBon  t 
differing  somewhat  in  direction  and  marking  as  a  n 
in  the  direction  of  the  ice-flow,  during  successive  r 
sheet.  The  correlation  of  such  strisB  is  usually  ex( 
unsatisfactory,  as  the  intervening  lapse  of  tin 
divergences  was  doubtless  of  comparatively  short  < 

Probably  due       Tt  is  probable,  as  has  been  stated,  that  early  in 
periedfl.  of  the  alpine  type  occupied  the  high  hills  of  diabi 

vicinity  of  the  height-of-land  immediately  wesi 
between  Lac  des  Quinze  and  Abitibi,  as  well  as  ( 
quartzite-grit  to  the  west  of  Lady  Evelyn  La 
Mountain  is  the  most  prominent  eminence.  The 
closest  correspondence  with  the  general  trend  of 
Temiscaming  and  the  Ottawa  Biver  were  possi 
local  glacier,  as  these  markings  are  earlier  than  t 
the  east  on  the  one  hand  or  to  the  west  on  tb 
marking  the  main  advance  of  the  ice-sheet  in 
general  trend  of  about  S.  14'  W.,  but  many  of  th 
present  a  marked  divergence  from  this  general 
those  made  in  the  vicinity  of  lakes  and  streams  ^ 
ings  show  an  unfailing  tendency  to  conform  very  cl 
of  the  inclosing  valleys. 

Change  from       The  earliest  of  these  south-westerly  ice  marki 

w^t^*^"*^"  ^^  nearly  south,  the  direction  of  ice-flow  showing 

the  direction  of  successive  re-advances,  following  \ 

from  a  little  west  of  south  to  almost  directly  sout 

Stria  follow-        In  the  area  covered  by  the  northern  and  central 

mg  valleys.      Temiscaming    sheet,    there    are    many    lakes   w 

makes    but  a   small  angle   with   the   average  c 

while  their  containing    valleys  are   narrow,    roc 

northern  part  of  Temagami,  Waibikaiginaising  a 
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may  be  cited  as  examples  where  the  glacial  strise  show  a  general  direc- 
tioQ  of  a  little  east  of  south,  in  this  respect  showing  the  marked  influence 
of  topographical  outline. 

In  the  subjoined  list,  which  is  necessarily  brief  and  incomplete,  con-  List  of  strise. 
sisting  of  observations  made  during  an  exploration  whose  primary  object 
was  to  map  out  and  report  upon  the  various  subdivisions  of  the  Archaean 
rocks,  an  attempt  has  been  made  wherever  possible  to  tabulate  in 
regard  to  their  age  the  various  striae  observed.  Where  two,  three,  and 
even  four  sets  are  noted  as  occurring  on  the  same  rock-surface,  the 
order  in  which  they  appear  is  believed  to  represent,  with  approximate 
accuracy,  their  relative  ages  from  the  oldest  to  the  most  recent. 

List  of  Glacial  Strue, 
Lake  Temiscaming. 

Wabis  Bay,  west  shore  of,  on  lot  10,  con.  V.    Bucke  Township  •  •  •  i  3450'^ 

Wabis  Bay,  east  shore  of,  on  lot  2,  con.  I.     Harris  Township S  19^  E 

Sutton  Bay,  north-east  shore  of,  on  lot  8,  con.  V.    Harris  Tp. S  51"  E 

East  shore,  west  of  Abbika  Creek,  on  lot  38,  con.  L    Goigues  Tp . .     S  81«  E 

rS  86**  E 
Chiefs  Island,  east  shore  of (SeS^'E 

Chiefs  Island,  north  shore  of S  66"  E 

rS  14"  E 

Chiefs  Island,  west  shore  of -^  S  48"  E 

U54"E 

East  shore,  on  lot  31,  con.  I.    Guigues  Township S32°E 

/a  QQO  ™ 

Fioh^  Point,  south  of,  on  lot  12,  con.  I.    Guigues  Township. 1  S  46"  E 

( S  23"  E 
East  shore,  north  of  Wright's  mine,  on  lot  7,  con.  II.  Guigues  Tp.  •!  g  430  jj 

'S21"E 

-  s  sr  E 

;S60"E 
/S28^E 
\S14"W 

East  shore,  on  lot  54,  con.  I.    Duhamel  Township |  South 

East  shore,  at  Narrows  with  Bryson  Island  on  lot  44,  con.  I.  Duha- 
mel Township S  21»  E 

East  shore,  opposite  Drunken  Island,  on  lot  31,  con.  I.    Duhamel 

Township. S4"W 

West  shore  on  lot  14,  con.  IV.    Lorrain  Township S  4"  W 

West  shore  on  lot  12,  con.  VI.    Lorrain  Township S  21"  E 

rs  12"  w 

West  shore  on  lot  11,  con.  VII.    Lorrain  Township |g  ^^y^ 

f  Q  "too  -p 

West  shore,  on  lot  15,  con.  1.    Bucke  Township |g  26"W 

Laperri^  Bay,  north  shore  of,  i  a  mile  east  of  old  H.  B.  Co's/S  21"  E 
post,  on  lot  7,  con.  II.    Duhamel  Township \S6"W 

r  s  i7**w 

Islet  near  east  shore  about  1  mile  south-east  of  Roche  McLean |  g  ^»y^ 

Roche  McLean,  near  west  shore S  10"  E 

West  shore  opposite  Roche  McLean S  4"   E 

West  shore  1*  miles  north  of  Montreal  River S  4"  W 

r  S  21"  E 
West  shore  li  miles  south  of  Montreal  River |g  ^go^ 


Wright's  mine,  (Lake  Temiscaminff  Silver  Mine)  on  lot  62,  con.  I. 
Duhamel  Township  "Block  A" 

Joanne  Bay,  east  shore  of,  on  lot  58,  con.  I.    Duhamel  Township.. 
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Quinze  River. 

I^*  of  igiet  opposite  North  TemiBcaming,  P.O.     Near  south-eaat  shore  •  •  {  g  310  g 

At  second  rapid  above  Lake  TemiBcaming S50°E 

On  new  road  to  Lao  des  Qninze,  6  miles  east  of  First  Rapid  on 

River  des  Quinze S  4r  E 


Lake  TemagamL 

fS  4''W 
North  East  Arm,  west  end  of  portage  to  Caribou  Lake {8  14'*W 

North  East  Arm,  Island  in  south  narrows,  two  miles  west  of  portage 

to  Caribou  Lake S  16^W 

North  East  Arm,  Islet   near  south   shore,  }  mile  south-east  of/S16°W 

Ferpuson  Island  \S  20**W 

North  Et»t  Arm,  island  east  of  Broom  Island S  14*W 

North  East  Arm,  point  on  south  shore  i  mile  40uth-east  of  Broom /S   O'^W 

Island \S24''W 

Ko-ko  ko  Bay,  East  shore  of,  1}  miles  south  of  north  end S   9'*W 

Ko-ko-ko  Bay,  Islet  near  oentrej  2|  miles  south  of  north  end S  U^'W 

Ko-ko-ko  Bay,  Islet  near  west  side,  3J  miles  south  of  north  end S   8**W 

Ko-ko-ko  Bay,  East  shore  of,  3}  miles  south  of  north  end S   6*^ 

Ferguson  Bay,  east  side,  near  southern  end S    1"  E 

f  S   6**  F 
Ferguson  Bay,  point  on  west  shore  1^  miles  south  of  Ferguson  Point  i  c  go  w 

Sandy  Inlet,  point  on  south-east  shore  i  mile  east  of  Ferguson  Point  i  a  1  go  v 

r  s  1**  E 

Sandy  Inlet,  north-east  shore,  near  mouth  of  Annima-nipJBsing  River  i  q  1  go  ^ 

Whitefish  Bay,  east  shore,  li  miles  south  of  creek  from  Whitefish/S  11"  E 

Lake \S   4''W 

Whitefish  Bay,  point  on  west  shore  i  mile  south-west  of  creek  from 

Whitefish  Lake S28*'E 

Whitefish  Bay,  islet  in,  nearly  1  mile  south  of  creek  from  Whitefish  /  S   1**  E 

Lake \SirE 

ra     Qo  T? 

North  Arm,  Point  on  west  shore,  J  mile  south  of  Deer  Island 1  S  14"  E 

South  West  Arm,  island  near  north  end  of. S 19"  W 

South  West  Arm,  east  shore  of,  2  miles  south-west  of  Narrows /S  9"W 
Island \S19"W 

South-west  Arm,  east  shore  of,  5  miles  north-west  of  south  end 1  S14^  W 


rS  4"W 


Islet,  IJ  miles  south-west  of  Hudson's  Bay  Cos  post ■[  S  11"W 

lS29"W 
Islet  1^  miles  east  of  Hudson's  Bay  Co.'s  post S  9*W 


rs  rE 


Islet  near  north  end  of  Island  Bay -[  S 12"  W 

U29"W 
Portage  near  south  end  of  McLean  Peninsula S  4"  W 

High  Rock  Island,  south-east  shore  of {s29"  W 

Cross  Lake. 

West  shore  of  lake,  1}  miles  south  of  Temagami  River  inlet S   5°  W 

North  point  of  island,  Ij  miles  south  of  Temagami  River  inlet. ...    S   3"  W 

East  shore  of  same  island,  2  miles  south  of  Temagami  River  inlet . .  {  a    70  w 

West  shore,  ^  mile  north  of  Temagami  River  inlet S  13"  W 

West  shore,  H  miles  sooth  of  Temagami  River  inlet jS   gow 

r^  11®  \?r 
Small  island  near  west  shore  1}  miles  north  of  Temagami  River  inlet.  'I  a  150  <^ 

Point  on  west  shore  Ij  miles  north  of  Temagami  River  inlet S  6"  W 
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Area  South-east  of  Lake  TemagamL 

Island  near  south-ea8t  end  of  Jumping  Caribou  Lake S  14°  W         List  of 

Marten  Lake,  south-weet  shore  of,  4  mile  north-west  of  north  town  stritB—CorU. 

line  of  McLaren S2(yW 

Islet  in  Red  Cedar  Lake,  lot  6,  con.  V I.,  Thistle  Township. {1 12^  W 

Tomiko  Lake,  north- west  shore  of,  on  lot  5,  con.  I.,  Fell  Township  ,S  15^  W 

Moxam  Lake,  north-east  shore  of 

Expectation  Lake ^S22*W 

Simpson  Lake,  at  outlet  of S  22*  W 

Simpson  Lake,  islet  near  north-east  end  of S  22°  W 

Mackenzie  Lake,  islet  near  east  end  of S  22°  W 

Mackenzie  Lake,  east  end  of S  14°  W 

Breadalbane  Lake S  21°  W 

Bush  Lake  (near  headwaters  of  Ottertail  Creek) SSO°W 

Poplar  Lake,  west  shore  of,  on  lot  2,  con.  III.,  Gladman  Township  S   6°  W 

Kaotisinewaning  Lake,  south  shore  of,  in  Notman  Township S   7°  W 

Red  Water  Lake,  west  side  of,  nearly  f  mile  from  outlet S  20°  W 

Lake  Nipis%iiig. 

/g  050  w 
Goose  Islands I  S  80°  W 

Manitou  Islands,  most  easterly  islet  of South 

SmaUislandin  Goulais  Bay S  16°  W 

Goulais  Poin  t S  25°  W 

Small  island  opposite  lot  3,  con.  C,  Caldwell  Township S  19°  W 

North  shore  of,  on  lot  7,  con.  C,  Caldwell  Township.. S  25°  W 

North  shore  of,  on  lot  11,  con.  C,  Caldwell  Township S  25°  W 

Point  on  west  shore S  80°  W 

South-east  shore  of  Bear  Bay,  opposite  Maskinong^  island S  10°  W 

Deer  Bay,  south  shore  of  (west  arm) S  20°  W 

North  snore  of,  on  lot  6,  con.  C,  Springer  Township. S  14°  W 

North  shore  of,  on  lot  5,  con.  C,  Springer  Township S12°W 

North  shore  of,  point  Sk  miles  east  of  I^ukis  Point S  19°  W 

North  shore  of,  point  I  miles  east  of  Dukis  Point S  14°  W 

rO  QQO  Ty 

Clark  (Sandy)  Island,  near  western  end 1  S  35°  W 

Hardwood  Islands,  west  end  of S  20*  W 

Island  east  of  east  end  of  Hardwood  Islands S  25°  W 

South  Bay,  east  shore  of S  23°  W 

Lady  Evelyn  Lake  and  vicinity. 

Point  on  north  side  of  largest  island  in  Lady  Evel3m  Lake,  3  miles 

south-west  of  Obisaga  Narrows S   4°  W 

Island  in  Lady  Evelyn  Lake,  3}  miles  south  of  Obisaga  Narrows. .    S   6°  W 

South-west  shore  Ncmwakaming  Lake,  3  miles  west  of  inlet 1  S  21°  W 

Island  near  east  shore  Nonwakaming  Lake,  about  2  miles  north- /S   3°  W 

west  of  inlet \S20°W 

rs  8°  E 
West  shore  Wak^mika  Lake IS22°E 

South  shore  Wak^mika  Lake. I  S  17"  E 

Turner  Lake,  south-east  shore  of S  10°  W 


Area  north-east  of  Lake  Temagami. 

shore  of,  near  north  end 

bh  end  of 

east  «hore  of,  i  mile  north  of  outlet 

Ko-ko-ko  Lake,  east  shore  of,  2{  miles  north  of  outlet ia    «o^ 


Net  Lake,  east  shore  of,  near  north  end S   4°  W 

Loon  Lake,  south  end  of S   3°  W 

Ko-ko-ko  Lake,  east«hore  of,  i  mile  north  of  outlet S  18°  W 
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List  of  Tetapaga  Lake,  north  shore  of,  1  mile  east  of  outlet S    1*  W 

BtrijB- Cont.  Turtle  Lake,  north  shore  of {i26^W 


Vermilion  Lake. 

rs  10^  W 

Turtle  Lake,  small  island  near  north  shore  of k  S  30°  W 

U52-W 

Waibikaiginaising  Lake,  island  near  east  shore  of,  3  miles  from  I  a    no  ^ 
""-thend  Ilgfol 

East  end  of  portage  between  Summit  and  Friday  lakes i  S  18°  E 

Friday  Lake,  west  shore  of,  IJ  miles  north  of  outlet {  S  16°  E 

Bear  Lake^  east  shore  of,  2  miles  north  of  outlet S   4°  W 

Island  in  Vermilion  Lake,  i  mile  south-west  from  north-east  end. .    S   8°  W 

Wickstead  (or  Shabosaging)  Lake. 

(  S  14°  W 
On  rocky  islets,  1|  miles  south-west  of  inlet |S27°W 

On  south-east  shore,  IJ  miles  south-west  of  inlet S27°W 

On  north-west  shore,  2  miles  south-west  of  inlet S  24®  W 

On  Rocky  islet,  4i  miles  south-west  of  inlet S  27°  W. 

f  S  14°  W 
At  Narrows^  24  miles  north-east  of  outlet I S  24°  W 

On  islet  near  west  shore,  4^  miles  south-west  of  inlet 1  S  34°  W 

(  S  19°  W 
On  islet  near  west  shore  of  big  western  bay,  4  miles  south-west  of  inlet  -^  c  04°  W 

On  west  shore,  1  mile  north-east  of  outlet l  S  31°  W 


Annima-nipissing  Lake  and  vicinity. 

■{i 


rs  10°  E 

West  shore  of  bay  on  route  to  Mountain  Lake \S   2°E 

Is   3°W 

rs  6°  w 

Island  near  centre  of  lake,  4  miles  from  north  end |S37°W 

rs  9°W 

West  shore,  3*  miles  from  north  end -^  S  20°  W 

I  a  29*^  W 

Gull  Rock  Lake,  north-east  shore S  20°  W 

rs  7°  w 

Carrying  Lake,  south  shore  of I  S  20°  W 

f  S    3°  W 
Diabase  Lake,  south  shore  of i  S  18°  W 

Rabbit  Lake  and  vicinity. 

rs  1°  w 

Rabbit  Chute  on  Matabitchouan  River,  at  outlet  of  lake -la    gow 

West  side,  J  mUe  south  of  Rabbit  Chute  S   3°W 

rs  8°w 

I  o     go  -y^- 

Burnt  Point,  on  west  side  of  south  end  of  Outlet  Bay '!s33°W 

U38°W 

South-east  shore,  1  mile  north-east  of  Rabbit  Point S  13°  W 

rs  2°W 
I  S  13°  W 

Point  on  east  shore,  i  mile  north  of  Rabbit  Point i  S  35°  W 

U42°W 
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pposite  Rabbit  Point 8   6"  W         Listof 

.f 4S2yW 

lS29**W 
38t  shore  White  Bear  Lake S   STW 

rs  8**w 

ke,  near  north-east  corner -[  S  15**  W 

tS4(rW 

ntreal  River  and  vicinity. 

►r  Round  Lake S  42"  E 

hjIow  Mud  Lake  portage S22°E 

S  ir  B 

lear  north  end  of  Sharp  Lake S  40"  W 

CONOMIC  GEOLOGY. 

Gold  and  Silver. 
)  of  the  large  area  coloured  as  Lanrentian  on  Gold  and 
sheets,  very  coarse  aggregates  of  quartz  and 
3  mica,  known  as  pegmatites,  are  of  frequent 
ive  occurrence.  In  origin  they  are  distinctly 
d  in  many  localities  are  dyke-like,  often  branch- 
he  foliation  of  the  gneissic  rocks,  although  in 
ur  as  coarse-grained  bands  or  belts  interfoliated 
ranite-gneisses.  These  acid  bands  sometimes 
i  not  infrequently  shade  imperceptibly  into  the 
h  which  they  are  associated. 

7n  of  Mattawa  was  startled  by  the  report  of  Reported  dis- 
considerable  quantity  in  a  large  number  of  ^^^^atftes. 
!  masses  cutting  the  gneissic  rocks  in  the 
I  examination  was  undertaken  of  these  so-called 
s,  and  a  number  of  samples  taken  to  represent 
lities  were  submitted  to  Dr.  Hoflfmann,  Chemist 
I  Survey,  which  when  assayed  furnished  only 
case  of  both  gold  and  silver.  The  following 
manner  the  results  thus  obtained"^  : — 


Description. 

Gold. 

SUver. 

Quartz  and  felspar  (pe^^a- 
tite)  large  samples  from 
five  different  localities. . 

Quartz  and  felspar  in  mica 
schist. 

Quartz  with  a  little  felspar. 
Large  sam  pies  from  three 
different  localities. 

None 
None 
None 

None 
None 
None 

Surv.    Can.,  vol.   III.   (N.S.),  1887-88,   pp.  30-31  T. 
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Quartz  About  the  same  time,  aamples  from  apparently  segregated  veins  of 

Quinze.  quartz,  containing  more  or  less  disseminated  sulphides  and  cutting  what 

has  been  mapped  as  Laurentian  gneiss  in  the  Lac  des  Quinze  region, 
were  obtained  by  Mr.  C.  C.  Farr  of  Haileybury,  Ont.  These  were  sent 
to  the  Geological  Survey  and  handed  to  Dr.  Hofimann  whose  assays 
showed  only  traces  of  the  precious  metab.  The  following  table  con- 
densed from  Dr.  Hoffmann's  report  will  show  the  result  of  his  exami- 
nations and  assays*  :-^ 


Locality. 


Route  to  Abitibi,  8  miles  S. 

Heigbt-of-land. 
R.  A.  Klocks  Limit,  north 

■    shore  Lac  des  Quinze. 
Lac  des  Quinze,  north-east 

end. 


Description  of  Specimen. 


Chalcopyrite  and  quartz. 

Pjrrite   and  pjrrrhotite  and 

quartz. 
Pjnrite  in  quartz  with  ferric 

hydrate. 


Weight 


l^oz. 
8     .. 


Gold 
per  ton. 


Trace 


Silver 
per  ton. 


Xone 


Trace 


Quartz  assays.  In  addition  to  these,  samples  of  quartz  containing  in  some  case  pyri- 
Nipissing  and  *^^"  material  were  sent  to  the  Director  of  the  Geological  Survey,  but 
vicmity.  their  assays  by  Dr.  Hofi&nann  did  not  afford  any  encouraging  results  as 

far  as  regards  their  gold  and  silver  contents.  These  samples  were  from 
Lake  Nipissing  and  the  region  adjacent  and  the  results  of  their  exami- 
nation in  the  laboratory  of  the  Survey  may  be  referred  to  as 
follows! : — 


Locality. 


Sturgeon  R.  (branch  of)  N. 
of  Badgerow  Tp. 

Small  island  in  Lake  Nipis- 
sing. 


Vein  crossing  inlet,  W.  end 

Lake  Nipissing. 
Great  Manitou  Island,  Lake 

Nipissing. 
Twomfies  WIN.  W.  of  North 

Bay. 


Description  of  Specimen. 


Finely  crystalline  galena  and 
chalcopyrite  with  a  little 
quartz. 

Chlorite-schist,   mica-schist, 

gneiss  and  oalcite  with  a 
ttle  pyrrhotite  and  py- 
rite. 
Rust-stained  quartz  &  gneiss, 

Felspar  and  quartz  with  mo- 
lybdenite and  pyrite. 

Rust-stained  quartz  with  py 
rite. 


Weight. 


6ioz. 
2     .. 

8     .. 

i   .. 
41  lbs. 


Gold 
per  ton. 


very  dis- 
tinct 
traces. 


Silver 
per  ton. 


15'76oz. 


•116 


Character  of        In  the  area  characterized  by  the  presence  of  Huronian  rocks  and 
onian  rocks,     their  associated  eruptives,  a  large  quantity  of    whitish  or  grayish 

•Annual  Report,  Geol.  Surv.  Can.,  vol.  III.  (N.  S.),  1887-88,  part  T,  analyses 
Nos.  11-13. 

t Annual  Report,  Greol.  Surv.  Can.,  vol.  II.  (N.  S.),  1886,  part  t,  analyses  Nos. 
58.    Vol.  IV.  (N.  S.),  1888-89,  part  E,  analyses  Nos.  82,  84  and  86. 
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translucent  quartz  is  an  almost  invariable  accompaniment  of  any 
extended  exposure  of  rock.  This  quartz  is  seen  to  represent  segregations 
of  secondary  silica  filling  in  the  various  cracks  and  fissures  caused  by 
the  profound  orographic  movements  through  which  these  strata  have 
passed.  Sometimes  this  vein-quartz  is  in  the  form  of  lenses  or  eyes 
occupying  various  small  gaps  or  openings  in  the  rocks,  these  gradually 
increasing  in  size  until  lenticular  masses  of  quartz  of  considerable  dimen- 
sions are  f orm€9d.  In  some  cases  these  masses  run  for  considerable  dis- 
tances and  approximate  in  character  to  true  fissure  veins,  although  large 
and  typical  examples  of  such  veins  are  exceedingly  rare  in  this  region. 
Both  in  their  horizontal  and  vertical  extensions  these  *'  gash-veins " 
are  exceedingly  irregular,  and  in  no  case  noticed  can  any  great 
reliance  be  placed  on  their  persistence  in  any  direction.  Calcite  and 
dolomite  often  occur  in  association  with  the  quartz  of  such  veins,  with 
varying  quantities  of  pyrite,  chalcopyrite  and  galena  ;  while  sphalerite 
and  haematite  (micaceous  iron  ore)  are  occasional  constituents.  The 
quartz  is  very  often  more  or  less  cavernous  or  cellular,  owing  to  the  ox- 
idation and  partial  removal  of  the  sulphides  originally  present.  Where 
pyrite  has  been  abundant  the  quartz  is  more  or  less  rusty,  while  the 
various  cavities  are  partially  filled  with  ochreous  material.  On  the 
other  hand,  where  copper-pyrites  is  the  more  abundant,  the  quartz  Ib 
more  or  lees  stained  and  coated  with  green  and  blue  carbonates  of 
copper.  Occasionally  the  galena  shows  a  thin  coating  of  carbonate 
of  lead  (cemssite)  where  exposed  to  atmospheric  action,  and  Dr. 
Hoffinann  makes  a  note  of  its  occurrence  at  the  Macinac  lead-vein  on 
Haycock's  location,  east  side  of  Lady  Evelyn  Lake,  one  and  a  quarter 
miles  south  of  the  outlet. '^^ 

In  origin,  many  of  these  quartz  veins,  and  especially  the  larger  ones,  xheir  orifdn. 
are  connected  with  the  eruption  of  the  large  masses  of  diabase  and 
granite  that  invade  the  stratified  slaty  rocks,  and  often  they  are  either 
on  the  line  of  junction  between  these  two  rocks  or  occupying  breaks 
and  fissures  in  its  immediate  vicinity,  produced  during  the  eruption 
of  these  igneous  rocks.  Occasionally,  such  secondary  veins  of  quartz 
occur  in  irregular  fissures  in  the  diabase  itself. 

Some  of  the  most  important  of  such   veins  noticed,  occur  on  the  ^  . 
"  Mattawapiki,"  as  the  last  stretch  of  Lady   Evelyn  Lake  before  Lady  Evelyn 
reaching  the  Montreal  River,  is  called.     The  western  shore  of  this       ^ 
portion  of  the  lake  is  composed  of  diabase,   that  rises  abruptly  from 
the  surfeuse  of  the  water  and  often  from  steeply  sloping  or  perpendicular 
clifis.     The  contact  between  this  rock  and  the  slates  is  concealed  for 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol  IV,  (N.S.),  1888-89,  part  r,  analysis 
No.  60. 
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Haycock 
location. 


Assays. 


the  most  part  by  the  lake,  the  eastern  shore  being  altogether  composed 
of  a  very  distinctly  banded  greenish  slate,  which  also  rises  into  rather 
important  elevations,  having  apparently  been  protected  to  a  consider- 
able extent  from  denudation  by  the  proximity  of  the  more  unyielding 
diabase.  The  contact,  for  a  short  distance,  runs  inland  along  the 
western  shore,  leaving  a  comparatively  narrow  strip  composed  of  the 
slates,  which  are  seen  to  have  been  much  shattered  and  broken  up  by 
the  intrusion  of  the  diabase.  Some  considerable  masses  of  segregated 
quartz  were  here  noticed  filling  irregular  cavities  and  fissures 
produced  during  the  eruption.  Associated  with  the  quartz  is  more  or 
less  calcite,  and  in  this  gangue  were  noticed  galena,  copper-pyrites, 
iron-pyrites  and  zinc-blende.  The  banded  slates  on  the  eastern  shore 
dip  in  an  easterly  direction  at  an  angle  of  about  IS'',  and 
associated  with  and  cutting  these  are  similar  segregated  masses  or 
"gash-vein,"  in  which  galena  is  the  prevailing  constituent.  The 
property  on  which  these  veins  are  situated  is  owned  by  Messrs.  Klock 
and  Haycock,  and  is  locally  known  as  the  Haycock  mine  or  location. 
A  considerable  amount  of  development  work  has  been  done,  looking 
chiefly  to  testing  the  quality  and  extent  of  the  ore-bodies,  but  the 
inaccessability  of  the  locality  would  be  a  sufficient  hinderance  to  any 
further  operations,  unless  the  deposit  should  prove  of  an  exceptionally 
rich  character.  Assays  of  representative  samples  from  these  and 
similar  veins  exposed  in  the  immediate  neighbourhood,  have  been 
made  in  the  laboratory  of  the  Survey,  which  may  be  summarized  as 
follows*  : — 


Locality. 


W.  side  Lady  Evelyn  Lake, 

near  outlet. 
E.  side  Lady  Evelyn  Lake, 

1^  miles  S.  of  outlet. 
W,  side  Lady  Evelvn  Lake, 

1}  miles  S.  of  outlet  (north 

vein). 
W.  side  Lady  Evelyn  Lake, 

1^  miles  S.  of  outlet  (south 

vein). 
W.  side  outlet  Lady  Eveljm 

Lake  (west  vein). 
Island  at  Narrows,  3  miles  S. 

of  outlet  of  Lady  Evelyn  L 


Description  of  Specimen. 


Quartz  with  a  little  calcite 
and  chaloopyrite 

Galena  with  a  little  quartz 
and  calcite. 

Quartz  with  a  little  chaloopy- 
rite, galena  and  zinc  blende 

Quartz  with  chaloopyrite 


Quartz  with  calcite, dolomite, 

serpentine  and  chalcopyrite 

Quartz  with  chlorite 


Weight. 


llb.5oz. 

61bs.l2oz. 

2  lbs. 

21be. 

lib.  12oz. 
13  oz. 


Gold 
prton. 


Traces 
None. 


Silver 
per  ton. 


2  04 
8*75  oz. 
0117OZ. 

None. 


Cockburn  The  Cockbum  location  or  mine  covers  several  small   islands  in 

^£^^''"'^^'~**  Cross  Lake,  near  the  inlet  from  Temagami  Lake.     On  these  islands, 

•Annual  Report,  Geol.  Surv.  Can.,  voL  IV.  (N.  S.),  1888-89,  partB,  analyses  Noe 
59-64. 
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several  masses  of  segregated  quartz  are  exposed,  but  these  apparently 
have  no  great  regularity  or  persistence.  The  largest  of  these  so-called 
veins  is  situated  on  the  west  side  of  an  island  about  a  quarter  of  a 
mile  in  length,  about  half  a  mile  south-west  of  Temagami  River.  The 
island  is  composed  of  a  greenish-gray,  greywack^,  slaty  in  structure, 
which  has  undergone  considerable  alteration,  and  sericite  is  rather 
abundantly  developed,  especially  on  the  planes  of  cleavage.  The 
pressure  or  foliation  planes,  which  are  here  apparently  the  only 
structural  features  displayed  by  these  rocks,  have  a  strike  N.  16°  E., 
and  an  inclination  eastwards  <7V.  The  quartz  fills  an  irregular 
fissure  in  the  slates,  is  about  five  feet  in  width,  has  a  strike  of  N.  38**  E., 
and  an  underlie  towards  the  south-west  <45°.  Galena,  iron-pyrites, 
copper-pyrites  and  malachite  were  all  noticed  imbedded  in  the  quartz. 
Samples  taken  to  represent  the  average  of  these  were  examined  in  the  Assays. 
laboratory  of  Survey  with  the  following  results*  : — 


Locality. 

Description  of  Specimen. 

Weight. 

Gold 
per ton. 

Silver 
per  ton. 

Island  in  Cross  Lake  near 
outlet 

Quartz  with  galena  and  cbal- 

copyrite 

Quartz  with  chalcopyrite.  . . 
Quartz  with  galena. 

lb.  oz, 

1    10 

9 

i 

none 

.058OZ. 

trace 

•1760Z. 

Cross  Lake 

'058OZ. 

Cross  Lake  (same  loc.  as  last) 

23.3330Z. 

Mr.  P.  A.  Ferinison  of  Mattawa  owns  three  mines  or  locations  on  Ferguson  loca- 

,  tion,  Lake 

Lake  Temagami,  known  respectively  as  A,  B  and  C.     At  location  A,  Temagami. 

situated  on  the  east  side  of  Sandy  Inlet  in  the  northern  part  of  the 

lake,  the  rock  is  for  the  most  part  a  massive  dark-green  medium- textured 

diabase,  much  of  which  is  broken  up ;  the  irregular  cavities  being  filled 

with  quartz  and  calcite,  with  which  are  associated  yellow  epidote  and 

small  dodecatedral  crystals  red  garnet.     One  of  the  veins  from  which 

considerable  material  had  been  taken  was  noticed  near  the  water's  edge 

and  contains  in  addition  to  the  minerals  mentioned  above,  a  little 

iron-pyrites  and  copper-pyrites.     The  vein  is  very  irregular  and  only 

about  a  foot  in  width  and  thus  too  small  to  constitute  a  workable  deposit. 

At  location  B,  situated  on  the  north  shore  of  the  north-east  arm  of 

Lake  Temagami,  about  two  miles  east  of  the  portage  into  Caribou  Lake, 

the  rock  is  a  pearly  grayish-green  sericite-schist,  striking  N.  68°  K  and 

dipping  northwards  <70*'.     Associated  with  this  is  a  lenticular  mass 

of  light-gray  rusty  weathering  dolomite,  containing  reticulating  veins 

of  quartz,  that  stand  out  on  weathered  surfaces.    Chiefly  at  the  contact 

between  these  two   rocks,  is  a  considerable  deposit  of  iron-pyrites, 

♦See  Annual  Report,  Geol.  Surv.  Can.,   vol.   IV.  (N.  S.),  1888-89,   part  R, 
analyses  Nos.  54,  57  and  58. 
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Assays. 


Veins  on 
Denedus 
Island,  Lake 
Temagami. 


Assays. 


Veins  on 

THmaffami 

Island 


with  a  little  oopper-pyrites  and  arsenopyrite  (?)  Location  C,  is  on  an 
island  now  known  as  Ferguson  Island,  to  the  south-west  of  this  point 
and  consists  of  iron-pyrites  in  association  with  sericite  schists. 

Assays  of  specimens  taken  as  representative  of  these  three  deposits, 
gave  the  following  results  in  the  laboratory  of  the  Survey*  : — 


Locality. 

Description  of  Specimen. 

Weight. 

Gold 
per  ton. 

Silver 
per  ton. 

Ferguson  Location  A,  Sandy 
Inlet  L.  Temagami 

Ferguson  Location  B,  north 
east  Arm  L.  Temagami. 

Ferguson  Location  C,  Is'd.  in 
N.E.  Arm  L.  Temagami 

Quartz  with  little  pyrite  and 

lUbB. 

51b8. 
15oz. 

trace 
none 
trace 

Quartz  witt  finely  dissemin- 
ated pyrite 

Rust-stained  sericite  schist 
with  pyrite 

.2330Z. 
•II60Z. 

The  Denedus  Islands  near  the  entrance  to  Muddy-water  Bay  on  Lake 
Temagami,  and  so-called  after  a  well-known  member  of  the  Temagami 
band  of  Indians,  is  another  mining  location,  owned  by  Mr.  James 
Holditch  of  Sturgeon  Falls.  On  the  two  large  islands  composing  this 
group,  the  rock  is  a  dark  greenish-gray  felspathic  sandstone  or  grey- 
wack^  sometimes  slaty  in  structure  but  usually  massive.  The  rock  is 
much  broken  up  in  places,  and  the  irregular  cracks  and  cavities  thus 
formed  are  filled  with  gray  translucent  quartz,  with  which  is  usually 
associated  more  or  less  pinkish  dolomite.  Occasionally  these  fissures 
are  so  large  as  to  include  considerable  masses  of  quartz  On  the  west 
island  a  quartz  vein  about  two  feet  in  width,  occurs  with  a  south- 
easterly strike  containing  both  iron-  and  copper-pyrites.  A  some- 
what larger  segregated  mass  of  quartz  occurs  on  the  island  to  the  east, 
with  similarly  disseminated  grains  and  fragments  of  iron-  and  copper- 
pyrites  and  occasionally  a  little  galena.  Assays  of  specimens  from  both 
these  islands  were  made  in  the  laboratory  of  the  Survey  with  the  follow- 
ing resultsf  : — 


Locality. 


Denedus  Islands  (east  vein). 
Denedus  Islands  (west  vein). 


Description  of  Specimen. 


Quartz  with  a  little  chlorite 
and  dolomite. 

Quartz  with  chlorite  chal- 
copyrite  and  pyrite. . . 


Weight. 


lb8.oz. 

2  6 

3  6 


Gold 
per  ton. 


Silver 
per  ton. 


none 
trace 


none 
trace 


Large   masses  of   iron-pyrites,  associated  with  pyrrhotite,  copper, 
pyrites  and  magnetite,  occur  on  the  east  side  of  Temagami  Island  in 

♦Annual  Report,  Geol.  Surv.  Can.,  voL  IV.  (N.  S.),  1888-89,  part  R,  analyses 
Nos.  69-71. 

fAnnual  Report,  GeoL  Surv.  Can.,  vol.  IV.  (N.  S.),  1888-89,  part  R,  analyses 
Noe.  79-80. 
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Lake  Temagami  and  on  the  south-etist  shore  of  Vermilion  Lake,  to 
the  north  of  the  north-east  Arm  of  Lake  Temagami.  Samples  of  these 
were  assayed  for  gold  and  silver,  but  with  negative  results  in  both 
cases.  Subsequently  Mr.  E.  V.  Wright,  who  had  located  the  Vermi- 
lion Lake  property  had  the  ore  assayed  for  nickel,  but  less  than  one  per 
cent  of  this  metal  was  found.  The  following  statement  gives  the  results 
of  the  assays  made*  : —  Assays. 


Locality. 

Description  of  Specimen. 

Weight. 

lb.  oz. 

4    2 

13 

Gold 
per  ton. 

none 

it 

Silver 
per  ton. 

Temagami  Is'd.  (east  shore). 
Vermilion  Lake 

Pyrite,  chaloopyrite,  magne- 
tite, with  chlorite 

Pyrite  in  chlorite-schist  and 
quartzite 

none 

i( 

On  Matthias  Island,  about  two  miles  north-east  of  the  Hudson's  Bay  On  Matthias 
Co.'s  post  on  Bear  Island  in  Lake  Temagami,  a  quartz  vein  with  a  some- 
what uniform  width  of  about  eight  feet  was  noticed.  The  quartz  is 
white  and  translucent,  filled  with  rusty  cavities  and  a  little  copper- 
pyrites,  iron-pyrites,  malachite  and  ankerite  were  noticed  Although 
so  promising  in  appearance,  assays  made  in  the  laboratory  of  the  Sur- 
vey show  neither  gold  nor  silver,  t 

At  the  Quay  mine,  in  rear  of  the  Township  of  Fabre,  on  the  east  Guay  mine, 
side  of  Lake  Temiscaming,  according  to  Mr.  J.  Obalski,  of  Quebec,  a 
considerable  amount  of  copper-pyrites  has  been  found.  This,  associ- 
ated with  and  disseminated  through  diabase,  probably  an  extension 
eastward  of  the  mass  which  reaches  Lake  Temiscaming  at  Quinn 
Point,  shows  on  assay  according  to  Mr,  Obalski,  gold,  '02  oz.,  and 
silver,  1-56  oz.  per  ton  of  2000  lbs. 

Other  specimens  examined  in  the  laboratory  of  the  Survey  during  Ores  assayed 
the  progress  of  the  exploration,  from  veins  and  masses  of  quartz  that  j^i^^^"* 

♦Annual  Report,  Geol.  Surv.  Can.,vol.  IV.  (N.  S.)  1888-89,  Part  r,  analyses  Nos. 
78  and  52. 

fAnnual  Report,  Geol.  Surv.  Can.,  vol.  IV.  (N.S.),  1888-89,  Part  R,  analysis 
No.  53. 
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are  of  less  importance  either  on  account  of  the  negative  or  small 
results  obtained,  or  the  limited  extent  of  the  masses  themselves,  are 
enumerated  below* : — 


Locality. 


N.  end  of  Lake  Temagami. 

Little  Riverj  1  mile  E.  Lake 
Temiscammff. 

Point  E.  of  outlet  Hay  Lake, 
N.-E.  arm  Lake  Temagami 

N.  shore,  N.-E.  arm,  f  mile 
W.  portage,  Lake  Tema- 
gami. 

Montreal  River,  6  miles  from 
mouth. 

E.  shore  Fer^cu^on  Bay,  Lake 
Temagami. 

Small  islet  in  Whitefish  Bay, 
Lake  Temagami. 

Islet  j  mile  W.  of  Temagami 
Post. 

Two  miles  N.-W.  of  Tema- 
gami Post. 

Island  near  S.  end  S.-W. 
arm  Lake  Temagami. 

Mountain  Lake,  Montreal 
River. 

.  "^ortage  near  S.  end  of  Lake 

^  ,  "^emagami. 

>,  ,^     1  li  miles  N.-E.  Tema- 
Islanc     f^t 

garni. 


Description  of  Specimen. 


Pyrite  in  quartz  and  calcite 

(from  10  ft.  vein). 
Grayish  opa<^ue  quartz  with 

a  little  pvnte. 
Quartz  with  a  little  chlorite 

and  chalcopyrite. 
Quartz  with  traces  of  iron 

and  copper. 

Red  and  white  quartz  with  a 

little  chalcopyrite. 
Calcite  with  a  little  chlorite 

and  chalcopjrrite. 
Quartz  with  pyrite  in  fels- 

pathic  sandstone. 
Quartz  with  a  little  dolomite 

and  chlorite. 
Quartz  with  chlorite  and  a 

little  pjrrite. 
Rust-stained  quartz  with  a 

little  i)yrite. 
Rust-stained  auartz  with  py- 
rite  and    cnaloopyrite  m 

diabase. 
Quartz    with    chlorite    and 

dolomite. 
Rust-stained  quartz  with  a 

little  ilmenite. 


Weight. 

Gold, 
per  t-on. 

lbs.   oz. 

7k 

1 
Trace 

2      10 

None 

1      14 

IVace 

1        3 

None 

14 
1      11 

Distinct 
trace. 
None 

4        3 

Trace 

6 

None 

84 

II 

II 

1         J 

Trace 

2      11 

None 

1       7 

Trace 

Silver, 
per  ton. 

None. 

II 
•290  oz. 
None. 


Trace. 
None. 


Trace. 


None. 


•  1  Although  ^^^  results  given  in  the  above  tables  are  not  very  encourag- 
little  explor-  ^  j^  J„^g^  j^  ^-emembered  that  the  assays  were  made  from  material 
ation  as  yet.  ^^^.^^^  during  tlk.'  progress  of  an  exploration  over  a  wide  stretch  of 
country  in  which  only  .^i>»ited  opportunities  were  afforded  for  examina- 
tion and  selection  while  om/  ^^^^  quartz  masses  were  visited  which  were 
noticed  exposed  at  or  near  tb^  shores  of  lakes  embraced  by  the  survey 
or  in  localities  otherwise  accessible.  No  systematic  attempt  has  ever 
been  made  at  prospecting  throughout  the  greater  portion  of  the  dis- 
trict, although  a  few  enterprising  individuals  have  looked  over  part  of 
the  area  in  the  hope  of  finding  some  unusually  rich  mineral  deposit. 
A  large  portion  of  the  area  covered  by  the  Huronian  rocks  in  the 
north-western  part  of  the  region,  is  thickly  covered  by  forest,  composed 
chiefly  of  evergreens,  which  conceals  much  of  the  surface,  rendering 

♦Annual  Report,  Geol.  Surv.  Can.,  vol.  III.  (N.  S.),  1887-88,  part  T,  analysis 

^°*  Annual  Export,  Geol.Surv.  Can.,  voL  IV.  (N.  S.).  1888-89,  part  B,  analyses  Noe. 
10,  72,  73,  76,  77,  66,  67,  68.  87  81  66 
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any  attempt  at  prospecting  difficult.  The  inaccessibility  of  the  region 
has  also  generally  prevented  any  extended  examination  by  prospectors, 
but  the  recent  survey  of  the  Nipissing  and  James  Bay  railway  and  the 
proposal  to  run  this  line  northward  from  North  Bay  to  the  east  end 
of  Lake  Temagami,  has  again  drawn  attention  to  this  region  as  a 
promising  mining  field.  The  Huronian  belt  of  rocks  is  the  same  that  Conditions 
traverses  the  Sudbury  mining  district  to  the  south-west,  while  similar  Sudbur^r** 
associations  of  slate  and  grey  wack^  broken  through  by  diabase,  gabbro 
and  granitic  intrusions,  furnish  conditions  equally  favourable  to  the 
presence  of  metalliferous  sulphides  or  gold-bearing  quartz-masses  now 
known  to  exist  in  the  vicinity  of  Wahnapitae  Lake,  immediately  adjoin- 
ing the  Temiscaming  sheet  to  the  south-west. 

One  of  the  most  important  of  the  mineral  deposits  in  this  district,  Wright  mines, 

both  on  account  of  its  comparative  accessibility  and  the  character  and  ^*^?  Temia- 

,  ,      earning. 

Size  of  the  ore-bearing  body,  is  what  has  usually  been  known  as  the 

Lake  Temiscaming  silver  or  lead  mine  (Wright's  mine)  comprising 

portions  of  lots  61,  62  and  63  of  range  I.,  in  the  Township  of  Duha- 

mel,  in  what  are  called  Blocks  A  and  B,  on  the  east  shore  of  Lake 

Temiscaming. 

Although,  this  deposit  was  brought  to  notice  by  Mr.  E.  V.  Wright,  of  Discovery. 
Ottawa  in  1877,  the  existence  of  ore  at  this  place  was  known  long 
before,  for  on  a  **  Map  of  North  America,"*  based  on  D'Anville's  map, 
and  published   about   1778,  the  small  bay  on  which  it  is  situated  is 
named  "  Anse  k  la  Mine." 

In  the  vicinity  of  the  mine,  the  rock  is  the  breccia-conglomerate  form.  Association, 
ing  the  basal  member  of  the  Huronian  in  this  district,  the  pebbles  or 
fragments  of  which  are  chiefly  of  granite,  diabase  or  other  eruptive 
rocks,  embedded  in  a  greenish,  chloritic,  slaty  matrix,  which  owing  to 
pressure  appears  to  curve  around  or  enfold  the  inclosed  fragments. 

The  deposit  occurs  in  a  brecciated  or  shattered  belt  of  the  rock,  character 
composed  of  angular  or  subangular  fragments,  the  interstices  being  of  deposit, 
filled  by  galena  with  occasionally  a  small  quantity  of  iron-pyrites 
together  with  more  or  less  pink  dolomite.  Although  this  zone  is  about 
eighty  feet  in  breadth  and  contains  a  varying  quantity  of  galena 
throughout,  only  about  six  feet  can  be  said  to  carry  the  mineral  in 
workable  quantity,  and  even  this  with  considerable  admixture  of  gan- 
gue  and  rocky  matter.  The  rock  immediately  adjoining  and  inclosing 
the  deposit,  has  a  decidedly  porphyritic  appearance,  crystals  and  frag, 
ments  of  white  felspar  and  grains  of  transparent  quartz  being  embed- 
ded in  a  fine-grained  greenish  matrix.  Under  the  microscope,  this  fine. 
*  See  Map  No.  6,  Mills'  Report  on  Boundaries  of  Ontarib,  Toronto,  1873. 
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grained  groundmass  is  seen  to  be  composed  of  finely  ^ 
and  felspar  together  with  a  considerable  quantity  of 
cite  in  fine  scales.  Through  this  are  scattered  the  1 
which  are  apparent  to  the  eye.  Some  of  these  are  con 
of  some  porphyritic  rock,  with  large  crystals  of  well  st 
and  finely  granulated  quartz.  Whilst  the  majority  o 
ments  bear  evidence  of  having  been  subjected  to  cons 
one  large  subangular  grain  extinguishes  very  evenly 
or  no  trace  of  disturbance.  The  plagioclase  individu 
tabular  habit,  are  well  striated,  very  turbid,  and  appa 
the  predominant  felspar,  although  unstriated  felspa 
Ilmenite,  accompanied  by  leucoxene,  is  rather  plen 
is  entirely  altered  to  the  latter  mineral. 

^^^y^'  Samples  of  the  ore  were  sent  to  the  Geological  Sur> 

Dr.  B.  J.  Harrington  states^  that  a  specimen  of  the  gs 
from  gangue,  gave,  by  scorification,  silver  18*958  oun 
2000  lbs.  Another  specimen  received  about  the  sam 
taining  a  good  deal  of  rocky  matter,  gave,  silver  11 '6 
ton,  while  a  third  specimen  taken  about  fifty  feet  froi 
after  careful  separation  of  the  gangue,  silver  18*229  c 
The  mean  of  two  assays  by  Dr.  Hoffmann  gave,  silvei 
the  ton  with  a  trace  of  gold ;  by  Prof.  J.  T.  Donald  of 
$21.17  ;  by  Dr.  Baptie  of  Ottawa,  silver  23  ounces  ;  b] 
London,  13  oz.  U  dwt.  10  grs.  per  ton  of  2240 
per  cent.  The  percentage  of  silver  in  the  galena  its 
dwt.  21  grs. 

Average  silver      The  silver  content  of  the  pure  galena  would  there! 

content.  ^^^  jg  ^  24  ounces  to  the  ton  of  2000  lbs.,  but  the  h 

of  rocky  matter  would  considerably  lessen  these  resul 
has  been  found  intimately  associated  with  the  galena, 
considerable  quantities  have  been  encountered  in  woi 
This  is  doubtless  the  source  of  the  gold  usually  presen 

Expbratary  ^^^.j^  ^^  ^^^^^^  ^^  ^.^j^  deposit  in  1887,  under  the 
ownership  of  Mr.  E.  V.  Wright,  of  Ottawa,  but  only  pre 
ment  work  was  undertaken.  During  1888,  however, 
on  very  energetically,  and  a  shaft  was  sunk  to  the  de 
feet,  while  concentrating  machinery  was  set  up  and  it 
smelt  the  ore  on  the  spot.  Various  obstacles  have  st< 
the  successful  development  of  this  mine,  chief  of  whic 

♦Report  of  Progress,  Geol.  Surv.  Can.,  1877-78,  pp.  51-52. 
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its  distance  from  railway  communication  and  the  consequent  difficul- 
ties in  shipment  of  ore  or  concentrates. 

For  several  years  work  went  on  in  a  rather  desultory  fashion,  but  in 
1890  the  Mattawa  Mining  and  Smelting  Co.  of  New  York,  took  hold 
of  the  property  and  an  extensive  and  costly  plant  for  the  proper  hand- 
ling of  the  ore  was  installed.  The  main  shaft  was  increased  in  depth 
to  over  100  feet,  and  two  drifts  were  made  to  prove  the  extent  of  the 
deposit,  while  a  diamond-drill  boring  carried  to  a  further  depth  of  75 
feet,  proved  the  existence  of  the  galena  to  a  total  depth  of  140  feet. 
Operations  were  carried  on  energetically  till  March,  1891,  when  work 
was  suspended.  During  the  summer  of  1896,  work  was  again  resumed, 
chiefly  with  a  view  of  further  testing  the  property  and  it  is  hoped  that 
the  recent  completion  of  the  branch  line  of  the  Canadian  Pacific  Rail- 
way to  the  foot  of  Lake  Temiscaming  may  lead  to  continuous  working. 
The  main  shaft  is  now  sunk  to  a  depth  of  nearly  200  feet,  and  it  is 
reported  the  mineral  shows  no  diminution  in  either  quantity  or  silver 
content. 

Nickel^  Copper,  Etc, 

The  Huronian  belt  of  rocks,  characterized  by  the  presence  of  great  Ores  oontain- 
deposits  of  nickelifei-ous  and  cupriferous  ores  in  the  Sudbury  district,  ^^  ?Jm)er-^ 
runs  with  unbroken  c(^ntinuity  through  the  Temagami  and  Temiscam-  pyrites, 
ing  districts.     Diabases  and  gabbros  apparently  identical  in  their  com- 
position and  appearance  are  present  over  large  areas,  but  so  far  no  very 
large  deposits  of  pyrrhotite  and  copper-pyrites  have  been  found.     On 
the  west  side  of  Temagami  Island,  as  well  as  on  the  south-east  shore 
of  Vermilion  Lake,  considerable  masses  of  these  sulphides  are  present, 
but  the  assays  made  show  only  a  very  small  percentage  of  nickel. 
Copper-pyrites   is  an  almost  invariable    constituent  of  the  diabasic 
masses  and  in  places  pyrrhotite  is  equally  abundant,  and  it  is  highly 
probable  that  systematic  prospecting  may  develop  large  deposits  con- 
taining nickel  and  copper. 

At  the  Guay  mine,  in  rear  of  the  Township  of  Fabre,  the  specimens 
of  copper-pyrites  gave,  according  to  Mr.  Obalski,  0  72  per  cent  of 
copper,  and  •  08  per  cent  of  nickel. 

The  inaccessibility  of  the  region,  however,  and  the  abundance  of 
these  nickel  and  copper  bearing  sulphides  in  close  proximity  to  the 
main  line  of  the  Canadian  Pacific  Railway,  in  the  Sudbury  mining  dis- 
trict, many  excellent  deposits  of  which  have  not  yet  been  developed, 
prevent  any  extended  search  in  the  Temagami  and  the  Temiscaming 
districts. 
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Occurrences 
of  iron  ore. 


At  Keepewa 
Lftke. 


On  Iron 
Island,  Lake 
Nipissing. 


Ore  not 
abundant. 


Iron, 

No  deposits  of  iron  ore  of  economic  importance  have  as  yet  been 
found  in  this  district,  although  both  magnetite  and  hsematite  are  rather 
abundantly  distributed.  Wherever  noticed,  the  quantity  has  been 
too  insignificant,  or  the  associations  such  that  the  material  seen  could 
not  be  utilized  with  any  degree  of  profit.  Magnetite  occurs  in  patches 
and  small  masses  in  the  red  granitoid-gneiss  expased  in  the  neighbour- 
hood of  the  Chute  des  Paresseux  on  the  Mattawa,  in  the  township  of 
Olrig.  On  the  west  side  of  Keepawa  Lake,  a  short  distance  north-west 
of  Gordon  Creek  outlet,  a  dark-gray  gneiss  containing  a  consider, 
able  proportion  of  magnetic  iron  ore  occurs,  and  a  quantity  of  this  ore 
was  mined  and  taken  to  the  Wright  mine  on  Lake  Temiscaming  for 
use  as  a  flux  in  the  smelting  of  the  galena.  The  ore,  however,  is  too 
lean  and  silicious  to  be  of  commercial  importance. 

On  Iron  Island,  according  to  Mr.  Murray, "^  "  small  masses  of  specular 
iron  ore  are  common  to  most  of  the  rock  in  the  island  and  in  the  crys- 
talline limestone,  there  is  a  very  great  display  of  it.  For  a  breadth  of 
about  forty  yards  along  the  cliff  on  t!je  east  side,  the  rock  holds  masses 
of  the  ore  of  various  sizes,  sometimes  running  in  strings  of  an  inch  thick 
or  upwards,  elsewhere  and  at  other  times  accumulating  in  huge  lumps, 
someof  which  probably  weigh  over  half  a  ton.  The  beach  near  the  outcrop 
is  strewed  with  masses  of  all  sizes,  from  great  boulders  weighing  several 
hundred  pounds  to  small  rounded  pebbles  not  bigger  than  marbles.  The 
limestone  with  which  the  iron-ore  is  associated  is  frequently  cavernous, 
and  the  crevices  and  smaller  fissures  are  thickly  lined  with  crystals  of  blue 
fluorspar  and  red  sulphate  of  barytes  or  cockscomb-spar.  Crystalline 
limestone  crops  out  on  the  opposite  or  west  side  of  the  island,  and,  judg- 
ing by  the  strike  of  the  north  side,  it  must  correspond  with  that  holding 
the  iron- ore  on  the  east.  The  same  minerals  were  found  disseminated 
through  the  rock  and  strewed  upon  the  beach.  At  the  extreme  south- 
west point  of  the  island  the  rock  is  again  crystalline  limestone,  and  a 
long  beach  running  out  from  it  to  the  westward  is  perfectly  covered 
with  boulders  of  specular  iron-ore.  Iron-ore  occurs  also  at  the  south- 
east point  of  the  island,  although  not  in  such  great  abundance  and 
only  in  detached  masses  strewed  upon  the  beach," 

Several  parties  have  searched  rather  thoroughly  over  this  island  and 
most,  if  not  all,  of  the  iron  has  been  carried  off  and  shipped  away. 
The  interior  of  the  island  is  a  veritable  jungle,  and  the  shore  is  lined 
with  an  almost  impenetrable  thicket  of  scrubby  cedar.  Several  small 
pits  were  noticed  which  had  been  sunk  near  the  north-east  corner  of 
•Report  of  Progress,  Geol.  Surv.  Can.,  1853-56,  p.  123. 
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the  island,  but  the  amount  of  ore  secured  apparently  did  not  warrant 
any  further  outlay  of  time  or  money,  and  it  seems  pretty  certain  that 
this  ore  is  nowhere  present  in  workable  quantity.  At  the  time  of  the 
writer's  visit  early  in  the  spring  most  of  the  beach  was  submerged. 

Magnetic  iron-ore,  interlaminated  with  bands  of  red,  gray  or  black 
silicious,  slaty  rock  was  noticed  in  several  localities,  and  in  such  con- 
siderable quantity  as  to  constitute  deposits  of  workable  size,  but  the 
abundance  of  intermixed  silicious  matter  is  probably  such  as  to  render 
them  practically  valueless.  One  of  these  deposits  is  situated  on  the  Iron  on 
south-eastern  end  of  a  group  of  three  islands  near  the  eastern  shore,  ^^  Lake 
about  three  miles  from  the  southern  extremity  of  the  South-west  Arm  Temagami. 
of  Lake  Temagami.  The  exposure  seen  consisted  of  alternate  bands  of 
light-  and  dark-gray  quartzite,  the  dark  bands  being  composed  almost 
wholly  of  grains  of  magnetite.  It  is  curiously  contorted,  but  has  in 
general  a  dip  N.  7'  E.  <  45°.  In  immediate  contact  with  this  to  the 
south,  is  a  band  of  disintegrating  greywack^  and  chlorite  schist,  dip- 
ping N.  9*  E.  <  55".  This  is  filled  with  pyrite,  which  has  evidently 
been  the  chief  cause  of  its  decomposition.  The  local  attraction  of  the 
magnetic  needle  was  so  great  at  this  point  as  to  render  the  compass 
practically  useless. 

Near  the  west  end  of  Turtle  Lake,  to  the  north  of  the  north-east  On  Turtle 
arm  of  Lake  Temagami,  there  is  a  some  \¥ hat  similar  deposit,  consisting 
of  alternating  reddish  and  black  bands  of  haematite  or  jaspery  iron  ore 
and  magnetite,  with  some  olive-green  shale.  The  strike  of  the  deposit 
accords  with  that  of  the  sericite-schists  in  the  immediate  vicinity, 
being  N.  74°  E.  with  a  dip  northwards  <  70.  In  this  neighbour- 
hood also  the  compass  was  much  affected. 

A  third  locality  in  which  magnetite  in  similar  association  occurs,  is  On  Quinze 
on  the  Quinze  River,  on  the  tenth  portage  from  Lake  Temiscaming.  Mr. 
W.  McOuat  thus  describes  the  deposit :  *"  The  portage  is  on  the  south, 
or  left  hand  side  of  the  river,  running  in  a  direction  about  south-east 
to  a  small  lake  in  a  narrow  ravine,  and  is  not  more  than  a  quarter  of 
a  mile  long.  The  iron  ore  crosses  the  portage  near  the  upper  or  south 
end.  It  occurs  in  the  form  of  layers  from  the  thickness  of  paper  to 
about  an  inch,  and  is  interlaminated  with  similar  layers  of  whitish, 
gray  and  dull-red  fine-grained  quartzite.  The  iron-ore  constitutes  prob- 
ably from  a  fourth  to  a  third  of  the  whole,  and  as  the  thickness  of  the 
whole  band  is  about  thirty  feet,  the  whole  thickness  of  the  layers  of 
iron  ore  would  probably  not  be  less  than  eight  feet.  The  band  was 
traced  along  the  strike  for  about  a  hundred  yards.    Magnetic  oxyde  of 

*  Report  of  Progress,  Geol.  Surv.  Can.,  1872-73,  p.  131-132. 


Digitized  by 


Google 


152  I 


NIPISSING   AND   TEMISCAMING   REGION. 


On  Vermilion 
Lake. 


iron  was  observed  under  similar  conditions  at  several  points  on  this 
portage,  and  on  the  next  above,  but  in  much  smaller  quantity." 

Magnetic  iron  ore  also  occurs,  but  mixed  with  sulphides,  on  the 
south-east  shore  of  Vermilion  Lake  and  on  the  east  shore  of  Temagami 
Island,  in  Temagami  Lake.  Haematite  (as  micaceous  iron  ore)  occurs 
as  a  rather  common  constituent  of  the  many  quartz  veins  cutting  the 
Huronian  throughout  the  northern  part  of  the  area,  but  it  has  nowhere 
been  found  in  deposits  of  sufficient  extent  to  be  of  economic  value. 

Occurrence  of  Although  of  no  economic  importance,  it  will  be  of  interest  in  this 
perthite^^"  ^^  connection  to  note  here  the  presence  of  native  iron  imbedded  in  the 
crevices  of  some  specimens  collected  on  Mr.  McMoikin's  farm,  about  4J 
miles  east  of  Mattawa.  This  occurrence  of  native  iron,  to  which  Dr. 
Hoffmann's  attention  was  first  drawn  by  Mr.  R.  L.  Broad  bent,  was 
observed  in  some  specimens  collected  as  samples  of  perthite  and 
amazon-stone  on  lot  7,  con.  B,  of  the  township  of  Cameron.  The  fol- 
lowing is  a  description  by  Dr.  Hoffmann : 


Deecription 
by  Dr.  Hoff- 
mann. 


Analysis. 


*  "  The  perthite,  consisting  of  interlaminated  brownish-red  to  red- 
dish-brown orthoclase,  and  reddish-white  albite,  contained  here  and 
there  inclusions  of  a  grayish-black,  massive,  pebbly  magnetite,  partially 
altered,  manganiferous  magnetite,  affording  a  dark-reddish  brown 
streak. 

"  Portions  of  the  felspar  showed  marked  signs  of  weathering,  the  albite 
more  especially  being  more  or  less  kaolinized.  Imbedded  in  the  kao- 
lin, also  in  the  dark  reddish-brown  limonite  in  immediate  proximity 
to  it,  were  observable  numerous  spherules  of  a  steel-gray  colour  and 
metallic  lustre.  These  spherules  varied  greatly  in  size,  a  few  measur- 
ing as  much  as  a  millimetre  in  diameter,  the  greater  number,  however, 
being  of  far  smaller  dimensions,  and  many  of  microscopic  minuteness. 
They  were  almost  perfectly  spherical  in  shape,  strongly  magnetic,  very 
hard,  indenting  and  scratching  a  hardened  steel  mortar ;  brittle,  when 
pulverized  emit  a  distinct  phosphoretted  odour ;  immersed  in  a  solution 
of  cupric  sulphate,  become  coated  with  a  film  of  metallic  copper. 
They  were  readily  attacked  by  hydrochloric  acid  with  evolution  of 
hydrogen  and  a  strong  odour  of  phosphine,  leaving  an  insoluble  residue 
consisting  of  light-brownish  coloured  spherules  which  on  ignition 
become  perfectly  white.  These  spherules,  which  form  the  nuclei  of  the 
metallic-looking  grains,  have,  apparently,  a  concretionary  structure. 

"  Mr.  Johnston  found  the  metallic  spherules  to  have  a  specific  gravity 
at  15*5'*  C.  of  7*257  and  a  composition  as  follows  : — 

*  Annual  Keport,  Geol.  Surv.  Can.,  vol.  VI.  (N.S.),  1892-93,  p.  23  R. 
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Iron 90-46 

Manganese 0*76 

Nickel  ...   .    trace 

Sulphur  'j 

Pbosphonis        j- undet. 

Organ  io  matter  J 

Insoluble,  non-metallic,  residue - 7 '26 

98-46 

"  Cobalt  and  copper  were  sought  for  and  found  to  be  absent.  He 
found  the  insoluble  non-metallic  residue  to  contain  88*77  per  cent  of 
silica,  a  little  alumina  and  ferric  oxide — not  estimated,  a  very  small 
quantity  of  lime  and  possibly  some  magnesia. 

"  This  occurrence  recalls  to  mind  that  observed  by  me  in  a  specimen 
of  Huronian  quartzite  from  the  north  shore  of  St.  Joseph  Island,  Lake 
Huron,  Ont.* 

Limestone  and  Lime. 

On  Lake  Temiscaming,  the  Niagara  formation  so  abundantly  Limestone  on 
exposed  on  the  islands  and  shores  of  its  northern  portion  affords  earning.*^ 
an  unfailing  supply  of  excellent  building  stone,  in  blocks  of  large 
dimensions  if  required,  while  its  fine  and  even  texture  as  well  as  its 
colour  recommend  it  strongly  for  such  pui*poses.  The  Anglican  church 
at  Haileybury,  on  the  west  side  of  Lake  Temiscaming,  is  being  wholly 
constructed  of  material  procured  from  exposures  of  this  limestone  on 
the  east  shore  of  Mann  or  Burnt  Island.  For  purposes  of  making 
quicklime,  the  more  thinly  bedded  fossiliferous  portions  seem  to  be  most 
suitable  as  furnishing  the  purest  and  best  lime  with  least  expenditure 
of  fuel. 

The  Manitou  Islands,  in  liake  Nipissing,  especially  Macdonald  or  On  Lake 
Little  Manitou  Island,  have  furnished  limestone  which  was  used  to  ^P^®*"^^- 
advantage  during  the  construction  of  the  Canadian  Pacific  Railway. 
An  excellent  lime-kiln  was  noticed  on  Macdonald  Island,  which  had 
evidently  been  used  extensively.  To  the  east  of  Mattawa,  and 
between  this  place  and  Deux  Rivieres,  a  good  deal  of  lime  has  been 
manufactured  for  local  consumption,  as  also  near  the  foot  of  Talon 
Lake  on  the  Mattawa  River.  In  the  former  instance  the  various  out- 
liers of  Trenton  limestone  have  supplied  the  material,  while  in  the 
latter  a  band  of  crystalline  limestone  has  been  made  use  of  by  the 
incoming  settlers.  This  band  of  limestone  would  furnish  a  very  pretty 
serpentine  marble  or  ophicalcite. 

When  calcined,  the  deposit  of  marl  covering  the  greater  portion  of 
the  bottom  of  Emerald  Lake  to  the  west  of  the  Opimika  Narrows,  on 

•  Trans.  Royal  Soc.  Can.,  vol.  VIII.,  sect.  III.,  p.  39,  1890. 
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Building 
stones. 


Lake  Temiscaming,  would  furnish  a  nearly  pure  and  very  white  lime 
well  adapted  for  morbar  and  other  purposes.  For  such  purposes  the  marl 
should  be  moulded  into  bricks  which,  after  drying,  may  be  burnt  in  a 
kiln.  It  might  also  be  employed  for  whitewashing  farm  and  other 
buildings. 

Granite  and  Gneiss, 

During  the  construction  of  the  Canadian  Pacific  Railway,  the  gray- 
ish evenly  foliated  gneissic  rocks,  often  easily  procurable  in  large  blocks, 
were  used  for  bridge-piers  and  culvert  work  with  satisfactory  results. 
Many  exposures  capable  of  yielding  both  gneiss  and  granite  of  excel- 
lent quality  may  be  found  at  intervals  along  the  line  of  railway. 

On  Temiscaming  Lake,  in  the  vicinity  of  Bale  des  P^res,  there  is  a 
very  beautiful  deep  flesh-red  granite,  in  which  the  more  or  less  rounded 
outlines  of  the  disseminated  grains  and  fragments  of  gra3rish  translucent 
quartz  give  the  rock  a  fine  conglomeratic  or  prophyritic  aspect. 
It  is  not  known,  however,  whether  this  granite  can  be  obtained  suffici- 
ently free  from  joints. 

Throughout  the  entire  area  the  frequent  and  large  masses  of  granite 
exposed,  as  well  as  the  more  massive  and  granitoid  portion  of  the  rocks 
classified  as  Laurentian,  would  furnish  building  stones  of  good 
quality,  but  only  the  more  readily  accessible  localities  of  such  rocks 
can  be  supposed  to  possess  any  importance. 

Flagstones  and  Slates, 

The  better  qualities  of  slate  do  not  occur  extensively  in  this  region, 
but  some  portions  of  the  strata  constituting  the  slaty  or  middle  mem- 
ber of  the  Huronian,  present  very  fine-grained  and  fissile  beds  which 
are  firm  and  strong ;  although  most  of  the  specimens  seen  are  rather 
thick  for  roofing  purposes.  Search  might  reveal  some  localities  where 
suitable  material  occurs  in  sufficient  abundance  to  be  of  economic  im- 
portance. Many  portions  would  however  seem  to  be  well  adapted  for 
flagging. 

On  the  east  side  of  Lake  Temiscaming  between  McMartin  Point  and 
Latour's  mills,  the  shore-line  for  several  miles  is  formed  of  vertical  cliffs 
of  very  evenly  banded  or  foliated  micaceous  gneiss.  The  layers  are 
extremely  regular,  fissile  and  of  suitable  thickness  to  yield  flagstones 
of  the  very  best  quality  and  of  almost  any  size. 

Lithographic  Stone, 

Lithographic        Some  of  the  finer-grained  beds  present  in  the  Niagara  outlier  on 
stone.  Lake  Temiscaming,  exposed  on  Mann  or  Burnt  Island  as  well  as  at 
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Dawson  (Wabi)  Point  on  the  mainland  to  the  north,  exhibit  portions 
which  were  thought  to  be  suitable  for  lithographic  purposes.  Some 
quarrying  was  done  on  the  west  shore  of  Mann  Island,  and 
lately  a  company  with  headquarters  at  Vankleek  Hill  commenced 
operations  in  the  vicinity  of  Dawson  Point  with  a  view  to  securing 
suitable  material  if  possible.  So  far,  however,  the  specimens  procured 
are  not  sufficiently  uniform  in  texture,  but  it  is  still  possible  that 
lithographic  stone  of  economic  value  may  be  discovered.  Further 
examination  of  these  beds  with  this  object  seems  desirable. 

Felspar, 

Although  this  mineral  is  abundantly  distributed  as  one  of  the  Felspar. 
most  important  and  characteristic  constituents  of  these  crystalline 
rocks,  only  a  very  small  proportion  is  found  pure  enough  and  in 
sufficiently  large  masses  as  to  be  employed  for  industrial  purposes.  To 
be  of  value,  the  deposits  must  be  readily  accessible  and  must  con- 
tain the  mineral  in  large  cleavable  masses  easily  freed  from  other 
associated  minerals  or  impurities  by  a  rough  cobbing  before  shipment. 

There  are  many  large  pegmatite  dykes  close  to  the  line  of  the  Can- 
adian Pacific  Railway  throughout  this  district,  which  might  be 
examined  with  a  view  to  obtaining  supplies  of  felspar.  Some  of  these 
near  Nosbonsing  station  seemed  to  furnish  abundant  and  very  suitable 
material. 

Felspar  is  chiefly  employed  in  the  manufacture  of  porcelaia  and 
pottery. 

Shell  Marl. 

Deposits  of  this  kind  are  frequently  found  below  accumulations  of 
peat,  the  marl  in  these  instances  being,  therefore,  of  not  very  recent 
formation,  but  in  other  cases  it  is  found  to  be  still  in  process  of  deposi- 
tion, covering  the  bottoms  of  shallow  ponds  or  lakes. 

Emerald  Lake,  about  five  miles  west  of  the  Opimika  Narrows,  is  at  sjj^n  ^^^1 
the  head-waters  of  one  of  the  branches  of  Opimika  Creek,  which  on  Emerald 
reaches  Lake  Temiscaming  from  the  west  immediately  above  the 
Opimika  Narrows.  This  creek,  as  well  as  the  lakes  which  it  empties, 
are  remarkable  for  their  clear  water.  Emerald  Lake  itself  is  com- 
paratively insignificant  in  size,  being  only  about  half  a  mile  in  length, 
by  a  quarter  of  a  mile  in  greatest  width  at  the  southern  end,  gradu- 
ally tapering  towards  its  outlet  at  the  northern  extremity.  The  lake 
is  in  a  small  valley  from  eighty  to  one  hundred  feet  in  depth.    At  the 
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south-east  corner  is  a  very  shallow  bay,  affording  entrance  to  a  stream 
which  is  fed  by  a  number  of  large  cold  springs  that  rise  at  the  base 
of  an  amphitheatre-like  gully,  at  the  base  of  steep  banks  composed 
mainly  of  sand  and  gravel.  The  water  of  the  bay,  although  so  shallow, 
is  very  cold  even  during  the  hottest  days  of  summer,  while  the  whole 
bottom  is  covered  with  a  deposit  of  shell  marl  of  unknown  depth. 
That  this  depth  is  considerable  there  is  no  reason  to  doubt,  as  the 
soundings  made  with  long  poles  failed  to  reach  the  bottom  of  the  deposit. 
Besides  this  bay  the  whole  lake  contains  marl  deposited  on  the  bottom, 
while  the  pebbles  and  boulders  near  the  outlet  show  a  considerable 
coating  of  this  loosely  coherent,  earthy  carbonate  of  lime.  The  water 
of  these  springs  is  evidently  calcareous,  and  is  found  to  be  slightly 
aperient. 

According  to  Mr.  J.  F.  Whiteaves,  who  has  examined  the  speci- 
mens of  fresh  water  shells  obtained  from  this  locality,  the  species 
represented  are  Sphcerium  sulcatum  (Lam.),  and  Plantyrbis  trivolvia 
(Say)  var.  macrostomus  (Whiteaves). 

Analysis.  A  sample  of  the  marl  examined  in  the  laboratory  of  the  Survey  was 

found  to  have  the  following  composition* : — 

Hygroscopic  water  (after  drying  at  100*  C. ) 1 '  06  per  cent. 

Lime 48-82        t. 

Magnesia 004        <i 

Alumina 007        •• 

Ferric  oxide 008        i. 

Manganous  oxide Traces 

Potassa Traces 

Soda Traces 

Carbonic  acid 38  01 

Sulphuric  acid ..     007 

Phosphoric  acid 002 

Silica,  soluble 010 

Insoluble  mineral  matter 8'62 

Organic  matter,  viz. :  vegetable  fibre  in  a  state  of 
decay,  and  products  of  its  dtxaiy,  such  as  humus, 
humic  acid,  etc.,  and  possibly  a  little  combined 
water 479 


Total 100  •  12        I. 

"  Assuming  the  whole  of  the  lime  to  be  present  in  the  form  of  carbon- 
ate, trifling  quantities  of  which  are,  however,  present  in  other  forms  of 
combination,  the  amount  found  would  correspond  to  86  •  28  per  cent 
of  carbonate  of  lime.  The  insoluble  mineral  matter  was  found  to  con- 
sist of":— 

•Annual  Report,  Geol.  Surv.  Can.,  vol.  VII.  (X.S.),  1894,  p.  31  B. 
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Silica. 6*24  per  cent. 

Alumnia  and  ferric  oxide 1'51        u 

Lime 0'29        m 

Magnesia 008        n 

Alkalies  (?) 050 


Total 8G2 

Marl  is  often  used  as  a  fertilizer,  and  deposits  such  as  that  exposed 
at  Emerald  Lake  should  be  of  value  locally  for  this  purpose. 

Grindstones  and  Whetstones. 

Some  of  the  material  contained  in  portions  of  the  beds  of  coarse  Grindstones, 
sandstone  and  grit,  found  near  the  base  of  several  of  the  Palaeozoic  out- 
liers, would  probably  be  suitable  for  the  purpose  of  making  grindstones. 
A  quarry  was  opened  many  years  ago  on  one  of  these  arenaceous 
beds  exposed  above  Deux  Rivieres  which  furnished  some  excellent 
grindstones.  Where  the  layers  are  not  thick  enough  for  this  purpose, 
they  would  furnish  whetstones  of  very  fair  quality.  Where  too  hard 
and  compact,  these  stones  answer  only  for  a  short  time,  when  first 
used,  soon  becoming  too  much  polished. 

Portions  of  the  very  fine-grained,  banded  slates  and  greywack^s  so 
frequently  met  with  throughout  the  northern  and  north-eastern  part 
of  the  district  may  probably  afford  material  suitable  for  hones  and 
whetstones. 

Clay  for  Bricks  and  Earthenware, 

Clay  suitable  for  the  manufacture  of  bricks,  extends  over  a  very  Clay, 
large  area  in  the  northern  part  of  Lake  Temiscaming,  from  the  vicinity 
of  the  combined  mouths  of  the  Montreal  and  Matabitchouan  rivers, 
northwards  far  beyond  the  confines  of  the  present  map.  The  bricks 
for  the  large  convent  and  church  built  by  the  missionaries  of  the  Oblat 
order  at  Bale  des  P^res  were  made  there.  In  the  vicinity  of  North 
Bay,  and  extending  thence  some  distance  beyond  Verne,  brick 
clay  is  readily  accessible,  although  sometimes  concealed  by  the  presence 
at  the  surface  of  varying  thickness  of  yellow  sand.  A  brickyard  was 
in  successful  operation  at  North  Bay  for  some  years,  and  if  the  local 
demand  were  sufficient  it  would  no  doubt  be  re-opened.  Some  of  these 
beds  of  clay  might  also  furnish  material  applicable  for  the  manufacture 
of  coarse  earthenware,  but  so  far  no  clays  fit  for  the  finer  kinds  of 
pottery  have  been  found  in  this  region. 

Mica, 

Both  biotite  and  muscovite  are  among  the  commonest  constituents  Mica, 
of  the  various  Laurentian  gneissic  rocks,  but  although  thus  widely  dis- 
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tributed  their  presence  in  this  association  is  not  of  economic  import- 
ance. The  numerous  and  often  large  pegmatite  dykes  that  cut  these 
Laurentian  rocks  give  promise,  in  places,  of  affording  a  supply  of  mica 
in  sheets  sufficiently  large  and  in  such  quantities  as  to  be  available  for 
economic  purposes.  The  southern  portion  of  the  Township  of  Calvin 
is  perhaps  the  most  important  of  these  localities,  but  so  far  the  musco- 
vite  obtained,  representing  the  material  exposed  at  or  near  the  surface, 
has  been  too  inferior  in  quality  to  command  a  price  commensurate 
with  the  cost  of  mining.  The  opening  up,  however,  of  a  large  portion 
of  the  south-eastern  portion  of  the  area  of  the  Lake  Nipissing  sheet  for 
settlement,  may  bring  to  light  other  masses  of  pegmatite  producing 
good  mica. 

Aabestus, 

Asbeetus.  This  mineral  has  been  found  in  the  district.     One  of  these  localities 

is  situated  near  the  west  shore  of  the  "  Mattawapika"  on  Lady  Evelyn 
Lake,  on  the  Haycock  mining  location.  It  is  also  known  to  occur  to 
the  north-east  of  Baie  des  P^res,  but  the  deposits  thus  far  discovered 
are  not  very  extensive. 

Graphite. 

Graphite.  This  mineral,  so  abundant  in  the  Laurentian  area  further  to  the 

south-east,  is  of  rather  rare  occurrence  in  the  region  under  descriptions 
and  although  doubtless  present  as  an  occasional  constituent  of  some  of 
the  gneissic  rocks,  its  presence  was  only  noticed  at  one  locality,  where 
it  occurs  disseminated  in  minute  grains  and  scales  throughout  the 
biotite-cyanite-gneiss  exposed  near  the  shores  of  the  Ottawa  in  the 
vicinity  of  Les  Erables  Rapids  and  Snake  Creek.  Its  presence  in  a 
rock-mass  has  oftf^n  been  referred  to  as  evidence  of  its  sedimentary 
origin,  but  in  this  instance  there  seems  to  be  no  doubt  whatever 
that  the  rock  containing  it  is  a  rather  unusual  phase  of  the  biotite- 
gneiss,  and  as  such  is  to  be  considered  as  a  foliated  plutonic  mass. 

Apatite, 

Apatite.  Thia  mineral,  though  abundant  as  an  accessory  or  accidental  con- 

stituent of  many  of  the  crystalline  rocks  occurring  in  this  region,  has 
not  yet  been  found  in  deposits  possessing  any  commercial  value. 
The  only  locality  where  it  was  noticed  in  such  quantity  as  to  be 
recognizable  without  the  aid  of  the  microscope,  is  on  the  property  of  Mr. 
Emery  Racicot,  on  lot  4,  con.  VL,  of  the  township  of  Ferris,  a  short 
distance  from  Nosbonsing,  a  6ag  station  on  the  Canadian  Pacific  Rail- 
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way.  A  pegmatite  dyke  is  here  exposed,  composed  chiefly  of  very  pure 
and  coarsely  cleavable  flesh-red  orthoclase,  with  which  is  associated  a 
much  smaller  quantity  of  black  biotite  often  in  large  cleavable  frag- 
ments. The  dyke  is  about  six  feet  in  width,  has  a  direction  a  little 
west  of  north,  according  with  the  foliation  of  the  garnetiferous  horn- 
blende-gneiss with  which  it  is  associated.  The  apatite  occurs  very 
sparingly,  generally  in  small  well  developed  prismatic  crystals  imbed- 
ded chiefly  in  the  biotite.  Some  of  the  crystals  noticed  presented  the 
following  combination  of  faces :  oo  P.  P.  OP.  oo  P2.  Most  of  the 
crystals  were  too  fragile,  on  account  of  their  long  exposure,  to  admit  of 
their  being  liberated  without  breaking  from  the  material  in  which  they 
were  inclosed.  The  felspar  in  this  and  other  dykes  in  the  near  vicinity 
is  very  pure,  and  large  pieces,  many  pounds  in  weight,  could  be  readily 
secured  without  any  admixture  of  foreign  matter. 

Fluorite, 

Fluorite  or  fluor-spar  is  found  in  large  cleavable  masses,  associated  Fluorite. 
with  orthoclase,  microcline  and  perthite  in  the  large  pegmatite  dykes 
that  cut  the  biotite-gneisses  in  the  township  of  Cameron,  about  four 
miles  and  a  half  east  of  Mattawa.  The  fluorite  is  of  a  light-greenish 
colour,  but  like  the  felspathic  constituents  of  these  dykes,  is  very  much 
stained  and  infiltrated  with  ferric  hydrate,  which  fills  the  numerous 
cracks  and  fissures  present  in  the  mineral. 

Molybdenite. 

The  presence  of  this  mineral,  as  an  occasional  constituent  of  quartz  Molybdenite. 
Teins,  has  been  noticed  in  the  district  immediately  surrounding  Lake 
Nipissing.     It  is  stated  to  occur  in  considerable  quantity  to  the  north 
of  Talon  Creek,  on  the  Mattawa  River,  although  its  presence  there 
was  not  verified  during  the  progress  of  the  examination  of  the  region. 

Steatite. 

This  mineral,  usually  a  decomposition  product  of  basic  pyroxenic  or  Steatite, 
hornblendic  rocks,  is  not  very  commonly  met  with,  but  specimens  were 
obtained  of  tolerably  pure  material  from  the  west  shore  of  Lake  Tem- 
iscaming,  about  four  miles  south  of  the  Montreal  River. 

Amazon-stone  and  Perthite. 

These  two  minerals  are  intimately  associated  with  one  another,  con-  Ornamental 
stituting  much  of  the  felspathic  constituents  of  some  pegmatites  which  stones. 
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Openings 
made. 


cut  a  readily  disintegrating  biotite-gneiss,  that  outcrops  on  lot  7,  con. 
B,  of  the  township  of  Cameron,  about  four  miles  and  a  half  east  of 
Mattawa.  Four  openings  have  been  made,  of  the  nature  of  small 
pits  or  shallow  trenches,  extending  only  a  few  feet  below  the  surface. 
The  largest  dyke  is  about  five  feet  in  greatest  width,  running  north- 
east and  south-west.  The  railway  line  is  about  200  yards  to  the  north, 
while  the  Ottawa  River  passes  about  500  yards  to  the  south  of  the 
exposure.  The  openings  were  made  for  apatite,  and  work  on  the  pro- 
perty was  abandoned  when  this  material  was  not  found.  The  amazon- 
stone,  when  fresh,  is  of  a  very  beautiful  deep  bluish-green  colour, 
but  owing  to  its  proximity  to  the  surface  much  of  the  material  is  more 
or  less  stained,  and  the  minute  crevices  are  filled  with  ochre.  This 
defect  would  doubtless  soon  disappear  in  depth.  Some  of  the  material 
secured  at  the  insignificant  depth  reached  by  the  present  workings  is 
remarkably  good,  and  is  suitable  for  cutting  and  polishing. 

The  perthite  which  is  intimately  associated  with  the  amazon-stone 
at  this  locality,  is  a  pale  flesh- red  aventurine  felspar,  shown  to  consist 
of  a  fine  interlamination  or  parallel  intergrowth  of  albite  and  orthoclase. 
The  alternation  of  the  darker-coloured  flesh-red  orthoclase  with  the 
paler  albite,  and  the  accompanying  brilliant  aventurine  reflections  pro- 
duces a  beautiful  stone  when  cut  and  polished. 


Cyanite, 

The  occurrence  of  this  mineral  in  situ  in  Canada  was  first  noticed 
by  the  writer  in  1890,  in  a  cutting  on  the  main  line  of  the  Canadian 
Pacific  Railway,  about  half  a  mile  east  of  Wahnapitre  station.     Here 
Cyanite.  it  occurs  in  flattened  blade-like  crystals  and  fragments,  in  association 

with  a  reddish  almandine  garnet  in  a  mica-diorite-gneiss.  The 
crystals  usually  conform  to  the  foliation,  but  sometimes  they  occur  in 
groups  and  clusters  disposed  at  varying  angles  to  the  schistosity.  In 
the  more  basic  portions  of  the  gneiss,  the  crystals  are  darker  in  colour, 
and  have  undergone  in  places  rather  extensive  cracking  and  deforma- 
tion as  a  result  of  pressure.  In  the  more  acid  or  pegmatitic  portions  of 
the  rock,  the  cyanite  is  much  lighter  in  colour  and  occurs  in  stouter 
prisms.  Fibrolite  (sillimanite)  also  occurs  in  this  locality,  developed 
chiefly  along  certain  crevices  in  the  gneiss.  It  is  fibrous  or  finely 
columnar  in  structure,  and  is  traversed  at  right  angles  to  the  fibres  by 
numerous  fine  cracks.  Sometimes  it  occurs  in  curious  irregularly 
radiating  or  plumose  aggregates.  The  colour  when  fresh  is  of  a  pale 
bluish-gray. 
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During  the  examination  of  the  Ottawa  River  above  Mattawa, 
cyanite  was  again  noticed  as  a  constituent  of  the  biotite-gneiss 
exposed  in  the  cuttings  on  the  Temiscaming  branch  of  the  Canadian 
Pacific  Railway  in  the  vicinity  of  Les  Erables  Rapids  and  Snake  Creek. 
Here  also  it  occurs  in  long,  thin-bladed  crystals  in  association  with 
red  garnet,  and  is  in  many  places  so  abundant  a  constituent  of 
the  gneiss  as  to  characterize  this  rock.  The  crystals  are  usually  light- 
bluish  or  greenish,  but  some  show  a  beautiful  deep  azure-blue  centre 
with  white  margins. 

Fossil  Corals. 

The  particularly  fine  fossil  corals  of  the  Niagara  outlier  exposed  on  Fossil  corals, 
the  shores  and  islands  of  the  northern  portion  of  Lake  Temiscaming, 
which  have  undergone  in  most  cases  complete  silicification,  would 
doubtless  not  only  command  a  ready,  though  somewhat  limited  sale 
as  specimens,  but  when  polished  would  form  an  attractive  ornamental 
stone  for  certain  purposes.  The  west  side  of  Mann  Island  exhibits 
abundant  specimens  of  this  kind. 

Springs. 

The  region,  as  a  whole,  is  not  characterized  by  abundant  springs,  Springs, 
although  occasionally  some  large  ones  are  encount.ered.  Opimika 
Creek,  reaching  Lake  Temiscaming  from  the  west  immediately  north  of 
the  narrows  of  the  same  name,  is  chiefly  fed  by  springs,  as  is  also 
Latour  Creek,  which  enters  the  same  lake  on  the  west  side  about  four 
miles  above  the  Old  Fort  Narrows.  Both  these  sti%ams  are  remark- 
able for  the  coldness  and  clearness  of  their  waters,  and  for  the  fine 
specimens  of  brook  trout  to  be  found  in  them.  A  fine  large  spring 
rushes  down  the  hill  immediately  behind  Thompson  Bay,  below  the 
Opimika  Narrows,  on  the  east  side  of  Lake  Temiscaming,  about  half  a 
mile  east  of  the  old  Hudson's  Bay  Co.'s  post.  Another  spring  of  good 
water  flows  down  at  the  head  of  Les  Erables  Rapids  on  the 
Ottawa.  As  the  country  becomes  settled  many  new  springs  will  be 
found,  but  the  abundance  of  good  water  contained  in  the  many  lakes 
and  streams  of  the  region,  renders  the  presence  of  springs  much  less 
important,  although  as  a  rule  the  water  in  these  lakes  is  rather  warm 
for  drinking  purposes  during  the  summer  months.  During  a  consider- 
able portion  of  the  summer,  the  presence  of  a  large  number  of  minute 
greenish  or  yellowish  particles,  often  so  abundant  as  to  form  a  scum  at 
the  surface  or  around  the  margins  of  the  lakes,  renders  the  water  of 
many  of  them  more  or  less  unfit  for  drinking  purposes.  The  waters 
11 
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of  the  springs  that  feed  Emerald  Lake,  at  the  head  of  one  of  the 
branches  of  Opimika  Creek,  have  already  been  referred  to.  They  are 
the  only  ones  known  to  possess  therapeutic  qualities. 

REGIONAL  DESCRIPTION. 

Thb  Ottawa  River  and  Lake  Temisgaminq. 

General  Features. 

Length  of  As  may  be  seen  by  a  reference  to  the  accompanying  map-sheets,  a 

*  considerable  length  of  the  Ottawa  is  included  by  them.  From  the 
north-east  bay  of  Lac  des  Quinze,  where  it  enters  the  Lake  Temisca- 
ming  sheet,  to  the  mouth  of  the  Mattawa  (which  for  convenience  has 
been  included  in  the  southern  sheet)  the  distance  is  about  142  miles. 
Three  large  lakes  occur  in  this  distance,  which  may  be  regarded  simply 
as  expansions  of  the  stream. 

Its  course  and  ^®  most  northern  of  these  expansions,  known  as  Lac  des  Quinze,  is 
lakes  on  it.  y^^y  irregular  in  outline,  with  several  long  arms  or  bays  running  in 
various  directions,  but  the  most  direct  line  of  communication  through 
the  lake  measures  about  twenty-two  miles.  This  lake  is  separated 
from  Lake  Temiscaming  by  a  short  stretch  of  water  known  locally  as 
the  "  Quinze  River,"  noted  for  its  wild  and  dangerous  rapids,  and 
which  in  its  eighteen  miles  of  length  falls  a  distance  of  two  hundred 
and  sixty  feet.  I^ake  Temiscaming,  into  which  this  stream  empties, 
is  sixty-seven  miles  long  from  the  mouth  of  the  Quinze  to  the  head  of 
the  Long  Sault  Rapids,  while  Seven-league  Lake,  which  commences  at 
the  foot  of  these  rapids,  adds  a  further  length  of  seventeen  miles. 
While  it  would  thus  appear  that  the  river,  strictly  speaking,  embraces 
only  about  thirty-eight  miles  of  this  whole  distance,  it  may  be  stated 
that  a  considerable  proportion  of  that  generally  included  as  lake  should 
in  reality  be  considered  as  portions  of  the  river  proper.  A  large  part 
of  these  water-stretches  exceeds  but  very  little,  if  at  all,  the  average 
width  assumed  by  the  river  when  not  obstructed  by  rapids,  while  at 
several  points  a  swift  current  is  present,  denoting  a  small  though 
appreciable  change  of  level. 

River-like  Thus    Seven-league   Lake,  in  its  lower   portion,   is  only  about  a 

lake  stretches,  quarter  of  a  mile  wide,  while  in  the  upper  part  it  never  exceeds  half 
a  mile.  In  this  lake  a  light  current  can  usually  be  detected,  showing 
a  total  fall  in  the  whole  length  of  about  a  foot  during  the  ordinary  low 
water  of  summer ;  but  during  times  of  freshet  this  current  is  aug- 
mented, and  the  total  fall  is  increased  to  a  little  over  two  feet. 
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Lake  Temiscaming  itself,  as  noted  in  the  appendix,  shows  a  differ- 
ence in  level  of  a  foot  from  the  head  of  the  Long  Sault  Rapids  to  the 
wide  portion  above  the  Old  Fort  Narrows,  while  the  lower  portion  of 
the  lake  south  of  the  mouth  of  the  Montreal  River,  is  quite  river-like. 
This  difference  in  level  is  maintained  by  three  very  pronounced  con- 
tractions. The  most  northerly  of  these  is  at  the  Old  Fort  Narrows, 
where  the  lake  is  pinched  in  between  two  bold  hills  of  gravel,  leaving 
a  channel  a  little  less  than  800  feet  wide  at  ordinary  stages 
of  the  water.  At  the  Opimika  Narrows,  about  thirty-five  miles 
further,  a  still  more  pronounced  current  flows  through  a  strait  which 
at  one  place  is  less  than  200  yards  in  width.  This  current, 
formerly  known  to  the  old  voyageurs  as  **  La  Gabr^  "  shows  a  descent 
of  fully  half  a  foot.  At  Presquile,  about  a  mile  north  of  the  head  of 
the  Long  Sault,  the  third  contraction  occurs,  and  here  again  a  consider- 
able current  may  be  noticed,  but  not  so  strong  as  at  the  Opimika. 

The  Ottawa,  from  the  north-east  bay  of  Lake  des  Quinze,  has  a  general  General  direo 
direction  a  few  degrees  south  of  west  as  far  as  the  head  of  Lake  Temis-  ^^^  ^  "^^'* 
caming.  At  this  point,  however,  it  suddenly  changes,  and  from  the 
head  of  this  lake,  as  far  as  the  mouth  of  the  Mattawa  River,  the  stream 
flows  about  S.  30"  E.  In  places  there  is  a  decided  divergence  from 
this  general  course,  caused  by  local  bends,  which  are  especially  char- 
acteristic of  the  upper  portion  of  the  river,  but  from  Lake  Temiscaming 
to  the  Mattawa,  the  river  follows  an  unusually  uniform  and  deep 
valley,  and  any  bends  which  do  occur  are  in  the  nature  of  large  curves. 

The  upper  part  of  the  river,  above  Lake  Temiscaming,  occupies  a  character  of 
very  pronounced  valley,  and  the  hills  around  Lac  des  Quinze  present  v^Uoy- 
the  usual  rounded  or  dome-like  outlines  so  distinctive  of  areas  under- 
lain by  the  Archsean  gneissic  rocks.  Except  on  the  northern 
portion  of  the  lake,  where  they  are  unusually  bold,  ranging  from 
200  to  300  feet  in  height,  the  hills  are  as  a  rule  low,  averaging 
less  than  100  feet.  The  Quinze  River,  which  usually  breaks 
across  the  strike  of  the  inclosing  rocks,  occupies  an  original, 
but  not  very  pronounced  depression.  When  Temiscaming  is  reached 
these  conditions  undergo  a  decided  change ;  and  the  valley,  especially 
in  the  lower  portion,  is  fiord-like  in  aspect.  From  the  Mountain 
Rapid  to  the  mouth  of  the  Mattawa,  the  river  breaks  across  irregular 
ranges  of  hills,  which  rise  very  abruptly  from  the  water  to  heights  of 
from  400  to  600  feet,  while  the  shores  on  either  side  of  Seven  League 
Lake,  which  are  as  a  rule  bold  and  rocky,  preserve  a  rather  constant 
elevation  of  from  200  to  300  feet.  In  the  construction  of  the  Lake 
Temiscaming  branch  of  the  Canadian  Pacific  Railway  along  the  rocky 
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Montreal 
River  to 
Long  Sault. 


West  shore. 


eastern  bank,  this  was  so  steep  and  abrupt  that  it  was  found  necessary 
in  most  instances  to  make  large  rock-cuts,  the  road  skirting  the  shore. 

From  the  mouth  of  the  Montreal  River  to  the  Long  Sault  Rapids, 
the  banks  on  both  sides  of  Lake  Temiscaming  are  extremely  bold,  and, 
as  a  rule,  rocky,  and  frequently  for  several  miles  present  unbroken 
cliffs.  The  hills  on  both  the  Ontario  and  Quebec  sides  of  the  lake  rise 
very  steeeply  from  350  to  600  feet,  with  but  few  minor  and  unimport- 
ant breaks  where  some  of  the  larger  streams  flow  in.  Throughout  the 
whole  of  the  distance  from  Mattawa,  the  tributary  streams  all  show  a 
very  abrupt  descent  to  this  valley.  Above  the  mouth  of  the  Montreal, 
the  topographical  outline  changes  somewhat  suddenly,  and  the  shore, 
though  still  in  many  places  steep  and  abrupt,  is  not  continuously  so ; 
while  wide  and  open  valleys  covered  with  drift  separate  the  still  high 
hills.  The  west  shore  of  the  lake  is  especially  steep  and  regular,  and 
until  HaOeybury  is  reached  no  flat  of  any  appreciable  extent  occurs. 
Near  the  north-west  corner  of  the  lake,  large  and  comparatively  level 
tracts  exist  that  extend  far  beyond  the  boundaries  of  the  accompany- 
ing map,  and  are  fast  being  opened  up  for  settlement. 

The  eastern,  or  Quebec  shore,  presents  many  deep  and  important 
indentations  and  although  numerous  high  and  exceedingly  rugged 
hills  occur,  they  are  for  the  most  part  separated  from  one  another  by 
flats  of  clay.  These  have  in  many  instances  been  cleared  and  are  at 
present  occupied  by  prosperous  farmers,  the  soil  being  good  and  yield- 
ing abundant  crops. 

Head  of  Lake      The  depression  occupied  by  Lake  Temiscaming  extends  in  a  north- 

emiscaming.  ^^^.gj.jy  direction,  but  becomes  divided  into  two  subsidiary  valleys  by 

the  flat  limestone  promontory  terminating  in  Dawson  or  Wabis  Points. 

These  valleys  are  occupied  by  the  two  important  tributaries  known  as 

Wabis  Creek  and  the  Blanche  or  White  River. 


East  shore. 


Soundings  by 
T.  Guenn. 


It  has  always  been  known  that  the  Ottawa  River  is,  in  many 
portions  of  its  course,  very  deep,  but  no  accurate  information  regarding 
its  depth  was  published  until  Mr.  Thos.  Guerin,  C.  E.,  examined  that 
part  of  the  river  above  Mattawa.*  Those  soundings  were,  however, 
few  in  number  and  confined  chiefly  to  Seven  League  Lake,  although  a 
few  were  obtained  in  the  vicinity  of  Chiefs  Island  on  Lake  Temisca- 
ming. Mr.  Guerin  states  that  Seven  League  Lake  was  sounded  in 
several  places,  the  depth  obtained  being  generally  about  sixty  feet.  In 
one  place  it  was  397  feet,  but  in  no  place  was  it  found  to  be  less  than 
thirty  feet  deep.     The  sounding-line  on  Lake  Temiscaming  was  unfor- 

♦Annual  Report,  Minister  of  Public  Works,  1884-85,  pp.  106-107. 
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tunately  only  120  feet  long,  and  on  continuing  the  soundings  south  of 
Chiefs  Island  it  soon  failed  to  reach  the  bottom. 

During  the  progress  of  the  Geological  Survey  several  calm  moonlight  Soundings  by 
nights  were  spent  in  sounding  Lake  Temiscaming.  These  soundings  Survey. 
were  commenced  at  the  Opimika  Narrows,  where  the  deepest  water 
was  found  to  occur  in  close  proximity  to  the  western  shore  which  is 
here  steep  and  rocky.  The  bottom  is  composed  of  coarse  gravel  and 
boulders,  and  the  lead  showed  a  narrow  and  tortuous  channel  whose 
greatest  depth  was  forty-five  feet 

Four  more  soundings  were  taken  in  going  north,  in  the  next  mile,  Opimika 
showing  a  gradual  deepening  with  a  gravelly  and  ultimately  a  sandy  McMartin 
bottom.     These  soundings  were  respectively  55,  47,  75  and  111  feet.  ^^^^ 
About  midway  between  Main  Channel  Islet  and  the  west  shore,  the 
channel  is  65  feet  deep,  while  that  between  this  island  and  the  eastern 
shore  is  only  55  feet.     It  is  evident  that  there  exists  at  this  point  a 
considerable  bar,  due  to  the  deposition  of  morainic  or  drift  material, 
of  which  Main  Channel  Islet  (wholly  composed  of  boulders)  forms 
the  culminating  point. 

From  this  place  to  within  half  a  mile  of  McMartin  Point,  three 
soundings  were  taken,  showing  an  increase  first  to  95  feet,  then  139 
feet  and  183  feet,  while  three  soundings  taken  at  this  point  showed 
211  feet  in  mid-channel,  and  198  and  127  feet,  the  latter  being  within 
200  yards  of  the  western  shore.  Opposite  McMartin  Point,  the  lake 
again  appears  to  shallow  somewhat,  and  the  deepest  sounding  near  the 
centre  was  157  feet,  while  half  way  between  this  and  the  western  shore 
it  shallows  still  further  to  130  feet.  Again  it  would  seem  that  this 
shallow  portion  is  caused  by  an  accumulation  of  morainic  dSris,  of 
which  McMartin  Point  forms  the  shoreward  extension. 

All  of  the  above  soundings  showed  a  bottom  composed  of  very  fine  McMartin 
gravel  or  sand.     To  the  north  of  McMartin  Point,  the  lake  deepens  ^^^  ^^ 
rapidly  and  maintains  a  very  uniform  depth  as  far  as  the  mouth  of  the 
Keepawa  River.     About  a  mile  north  of  McMartin  Point,  the  depth  . 
noted  was  425  feet,  while  still  further  north,  opposite  Latours  mills,  in 
mid-stream,  the  depth  found  was  460  feet.     This  great  depth  was  main- 
tained close  to  either  shore,  for  a  sounding  taken  within  ten  chains 
of  the  western  shore  showed  455  feet  while  one  taken  an  equal  distance 
from  the  eastern  shore  was  320  feet.     About  a  mile  further  north,  the 
lake  is  423  feet  deep  and  again  in  mid-channel  opposite  the  Bu&lo 
Rock  it  is  430  feet  deep.     The  deepest  sounding  made  was  taken  a 
little  over  a  mile  south  of  the  Keepawa  River,  about  the  middle  of  the 
lake,  the  depth  being  470  feet.     Going  northward,  the  lake  shallows, 
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River  to 
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and  opposite  the  mouth  of  the  Keepawa  is  only  362  feet  deep.  Through- 
out this  interval  of  great  depth,  from  Mc Martin  Point  northward,  the 
whole  bottom  was  found  to  be  covered  by  a  soft,  unctuous,  gray  clay 
or  ooze  into  which  the  lead  sank  a  foot  or  more. 

The  depth  ascertained  at  the  mouth  of  the  Keepawa  remains  uni- 
form to  within  a  mile  of  the  combined  mouths  of  the  Montreal  and 
Matabitchouan  rivers,  where  it  is  347  feet.  Northward,  the  lake 
gradually  shallows,  and  opposite  the  mouths  of  these  streams  has 
been  partly  filled  up  by  an  extensive  deposit  of  sand  and  gravel 
that  forms  the  bottom  in  this  neighbourhood.  These  streams  cannot, 
however,  account  for  the  vast  accumulation  of  loose  material  which  is 
here  evidently  present,  for  the  lake  is  over  a  mile  wide,  and  for  more 
than  a  mile  in  length  has  been  filled  up  by  a  deposit  varying  from  100 
to  150  feet  in  depth.  Further,  the  lake  shallows  considerably  to  the 
north  of  these  streams,  while  the  reverse  would  have  been  the  case  if 
the  whole  of  the  material  had  been  brought  down  by  them.  This 
extensive  bar  has  probably  been  deposited  in  the  first  place  as  a  lateral 
moraine,  in  the  shelter  of  the  bay  in  the  rocky  hills  that  occur  at  the 
mouths  of  these  rivers,  while  the  material  subsequently  transported 
and  laid  down  by  the  streams,  has  reformed  and  modified  these  depo- 
sits, producing  the  somewhat  wide  delta  now  found. 

Opposite  the  mouth  of  the  Montreal  River,  the  depth  of  the  lake  in 
the  middle  is  275  feet,  while  about  three-quarters  of  a  mile  further 
north  this  again  decreased  to  256  feet.  Still  further  north,  the  lake 
deepens  rapidly,  and  two  miles  north  of  the  Montreal  River  the  sound- 
ings showed  a  somewhat  uniform  depth  of  400  feet.  A  little  over 
half  a  mile  south-e£ist  of  Roche  McLean,  the  lake  is  378  feet  deep, 
while  opposite  the  north  end  of  Quinn  Point  it  is  370  feet.  Here 
again  a  bar  composed  of  boulders  and  clay  with  a  little  sand  extends 
from  the  north-east  end  of  this  point  for  nearly  a  quarter  of  a  mile, 
with  only  about  five  feet  of  water  at  ordinary  summer  level.  In  the 
centre  of  the  large  open  space  to  the  north  of  Quinn  Point,  the  lake 
is  348  feet  deep,  while  in  the  middle  of  the  Narrows,  opposite  Pointe 
k  la  Barbe,  it  is  only  170  feet  deep.  In  the  open  space  opposite  the 
mouth  of  the  Little  River  it  is  r«5  feet  deep,  thus  showing  a  rather 
uniform  depth  in  this  portion. 

The  Old  Fort  Narrows  is  a  very  decided  contraction  occasioned  by 
two  bold  hills  of  sand,  gravel  and  boulders.  The  deposition  of  the 
material  at  this  point  was  evidently  determined  by  a  pre-existing  rocky 
narrows,  the  higher  portions  of  which  may  be  seen  protruding  from  the 
surrounding  mantle  of  sand  and  gravel.     During  the  retirement  of  the 
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ice-sheet  up  the  valley  of  the  lake,  a  large  amount  of  morainic  material 
was  deposited  at  this  place,  thus  still  further  reducing  the  channel. 
In  the  channel,  immediately  opposite  the  Hudson's  Bay  Co/s  old  store, 
the  first  sounding  showed  a  depth  of  31  feet,  which  was  gradually  in- 
creased to  about  seventy-five  yards  from  the  west  shore ;  while  less 
than  thirty  yards  from  the  west  shore  the  depth  was  found  to  be  46 
feet.  To  the  north,  the  lake  gradually  deepens,  first  to  88  feet  about 
an  eighth  of  a  mile  north  of  tfee  Narrows,  and  finally  to  120  feet  about 
half  a  mile  north.  In  the  opposite  direction,  or  southwards,  on  the 
other  hand,  the  lake  deepened  first  to  65  and  then  to  130  feet  within 
less  than  an  eighth  of  a  mile. 

There  seems,  therefore,  to  be  no  warrant  for  the  supposition  that 
this  barrier  of  sand,  gravel  and  boulders  extended  at  one  time  com- 
pletely across  the  lake,  for,  if  such  had  been  the  case,  it  appears  probable 
that  the  removal  of  this  material  would  have  resulted  in  the  accumula- 
tion of  a  considerable  deposit  immediately  south  of  the  Narrows,  which 
is  not  found,  as  the  descent  on  the  south  side  is  much  steeper,  in 
fact  nearly  as  steep  as  the  angle  of  repose,  under  the  conditions,  for 
gravel  and  sand. 

Our  soundings  did  not  extend  further  to  the  north,  and  although  j^q  soundings 
the  western  shore-line  is  still  very  steep  and  abrupt,  it  is  not  probable  "*  2.°'t'\®\'* 
that  the  great  depth  characteristic  of  those  areas  to  the  south  of  the 
Narrows  is  maintained  in  this  direction,  although  occasional  localities 
with  considerable  depth  may  doubtless  be  found,  presumably  in  the 
neighbourhood  of  the  western  shore. 

The  highest  water  in  this  part  of  the  Ottawa  is  in  general  occasioned  Times  of 
by  the  melting  of  the  snow  in  spring,  and  occurs  usually  about  the  ^^^*"^  ^°^' 
latter  part  of  May,  while  the  time  of  low-water  is  during  September  or 
October,  according  to  the  setting  in  of  the  autumn  rains.  During  the 
summer  months,  the  Ottawa  is  remarkably  and  quickly  affected  by  very 
heavy  or  long  continued  rainfalls.  In  ordinary  seasons  this  difference 
in  level  varies  from  twelve  to  fourteen  feet,  but  in  1887,  and  again  in 
1894,  Ijake  Temiscaming  and  this  portion  of  the  Ottawa  showed  the 
astonishing  difference  of  twenty-one  feet  between  the  two  extremes  of 
high-  and  low-water.  Both  of  these  years  were,  moreover,  remarkable 
for  an  extremely  heavy  snowfall  during  the  preceding  winter,  thus 
furnishing  conditions  for  an  extraordinary  spring  freshet,  while  the 
succeeding  summers  were  notable  for  excessive  and  long  continued 
drought,  and  the  lowest  water  occurred  during  the  month  of 
September. 
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Difference  in  One  of  the  most  marked  effects  occasioned  by  this  difference  in  level, 
Sauh  Rapj^s.  ^^  *^®  corresponding  difference  in  the  fall  of  the  Long  Sault  Rapids 
that  separate  Lake  Temiscaming  from  Seven  League  Lake,  and  the 
accompanying  increase  in  the  fall  of  the  rapid  at  the  outlet  of  the 
latter,  known  as  "  The  Mountain."  During  times  of  low-water  the 
fall  in  the  Long  Sault  Rapids  is  almost  fifty-five  feet,  while  at  high- 
water  it  is  only  forty-nine  feet.  On  the  other  hand,  during  times  of 
freshet,  the  Mountain  Rapid  has  a  fall* of  seven  feet,  while  at  low- 
water  there  is  only  a  fall  of  a  little  over  three  feet.  During  the  same 
time  Seven  League  Lake  has  a  total  fall  of  two  and  a-half  feet  in  times 
of  high-water,  and  at  low-water  there  is  only  a  fall  of  half  a  foot  from 
the  north  to  the  south  end.  These  seeming  anomalies  are  thus 
Eimlanation  explained  by  Mr.  Thomas  Guerin  :* — "  The  Long  Sault  *  *  *  is 
y  .  uenn.  ^j^^^  g^^  ^^  hoad  by  an  island  into  two  channels,  the  level  of  the 
bottom  of  the  eastern  channel  being  about  seven  feet  below  that  of  the 
bottom  of  the  western  channel  which  becomes  dry  at  low-water. 
*  *  *  The  outlet  from  Seven  League  Lake  is  at  the  Mountain 
Rapid,  and  the  capacity  of  the  channel  here  is  less  than  the  united 
capacities  of  the  two  channels,  which  constitute  the  outlet  from  Lake 
Temiscaming.  Hence  the  latter  channels  during  high-water  pour  a 
greater  quantity  into  Seven  League  Lake  than  the  outlet  of  the  latter  is 
able  to  discharge,  thus  causing  Seven  League  Lake  to  rise,  while  Lake 
Temiscaming  falls  so  that  the  difference  of  level  must  be  least  at 
high-water.  Again  when  the  level  of  Lake  Temiscaming  falls  so  low 
as  to  render  the  western  channel  dry  then  the  outlet  from  Lake  Tem- 
iscaming will  be  confined  to  the  eastern  channel,  which  is  nearly  of  the 
same  dimensions  as  the  outlet  of  Seven  League  Lake,  but  as  the  area 
of  the  latter  lake  is  many  times  less  than  that  of  Lake  Temiscaming, 
its  level  must  fall  faster  and  the  difference  of  level  must  be  greater 
at  low-water  than  at  any  other  time." 


Discharge. 


Trend  of 
Ottawa 

Valley. 


The  rate  of  discharge  from  Seven  League  Lake  was  measured  by 
Mr.  Guerin  at  the  current  immediately  above  the  Mountain  Rapid,  on 
the  21st  of  August,  1884,  and  found  to  be  16,383  cubic  feet  per  sec- 
ond. From  a  comparison  of  the  levels  then  prevailing,  it  was  calcu- 
lated that  the  rate  of  discharge  during  times  of  high-water  would  be 
25,100  cubic  feet  per  second,  and  during  low  water  14,800  cubic  feet 
per  second. 

The  trend  of  the  Ottawa  Valley,  from  its  confluence  with  the 
Mattawa  to  the  foot  of  Lake  Temiscaming,  is  nearly  north-west,  mak- 
ing a  considerable  angle  with   the  direction  of  the  foliation   of   the 

♦  Annual  Report,  Minister  of  Public  Works,  1884-85,  pp.  107-108. 
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gneissic  rocks  along  its  banks.  At  the  mouth  of  the  Mattawa  a  sharp 
elbow  is  formed,  the  valley  below  that  river  turning  nearly  east,  in 
close  correspondence  with  the  foliation  of  the  gneisses  and  coinciding 
in  direction  with  the  depression  occupied  by  the  Mattawa  River.  The 
sharpness  of  this  elbow  is  further  accentuated  by  the  fact  that,  for 
several  miles  above  this  point,  the  course  of  the  Ottawa  River  is  nearly 
north-and-south. 

The  river  from  Mattawa  to  the  foot  of  Lake  Temiscaming  is  inter-  Rapids, 
rupted  at  intervals  by  heavy  rapids,  three  of  which  occur  on  the  first  j^g  Temis- 
fourteen  miles,  while  the  Long  Sault,  seventeen   miles  further  up,  is  earning, 
six  miles  in  length. 

The  first  rapid,  four  miles  above  the  Mattawa,  is  now  known  as  La  La  Cave. 
Cave.  It  is  about  half  a  mile  in  length,  and  is  divided  into  two  leaps, 
the  lower  of  which  was  formerly  known  as  La  Cave,  while  the  upper 
portion  was  called  the  Demicharge  Chaudron,  or  Chaudi^re.  The 
The  combined  fall  is  nearly  ten  feet,  divided  into  two  nearly  equal 
parts.  The  river  between  the  Mattawa  and  La  Cave  Rapids  averages 
about  a  quarter  of  a  mile  in  width,  although  in  one  or  two  places  where 
bays  are  present,  this  width  is  nearly  doubled.  Antoine  Creek  is  the 
main  tributary  in  this  interval,  coming  in  from  the  west  and  draining 
in  its  course  the  larger  portions  of  the  townships  of  Mattawa  and 
Olrig,  its  source  being  in  some  small  lakes  situated  in  the  south-western 
part  of  the  township  of  French. 

From  La  Cave  to  the  next  rapid,  known  as  Les  Erables,  is  a  little  Les  Erables. 
over  three  and  a  half  miles,  while  the  width  averages  about  a  third  of 
a  mile,  and  occasionally  somewhat  less.  Les  Erables  Rapids  are  a 
little  over  half  a  mile  in  length,  with  a  descent  of  nearly  thirteen  feet. 
Latour  Island,  at  the  foot  of  this  rapid,  and  almost  in  the  middle  of  the 
current,  shows  a  large  number  of  pot-holes  worn  out  in  the  rock.  All 
stages  in  the  process  may  be  seen  from  the  incipient  canals,  where  the 
eddies  have  commenced  to  wear  down  along  the  jointing  planes  that 
cut  the  rock,  to  holes  ten  feet  in  diameter.  In  a  few  instances  several 
holes  are  seen  to  have  been  so  greatly  hollowed  out  that  they  ultimately 
joined  at  or  below  the  surface. 

Cotton  Creek  enters  from  the  east  a  short  distance  below  the  foot  of 
Les  Erables  Rapids,  forming  a  beautiful  cascade  as  the  water  tumbles 
over  the  rough  ridges  of  gneiss  which  impedes  its  progress.  This 
stream  drains  a  number  of  lakes,  of  which  Lake  Memewin,  situated 
about  four  miles  to  the  east  of  the  river,  is  the  largest,  being  four 
miles  long,  and  very  irregular  in  outline.  Scarcely  three  miles  and  a 
half  intervenes  between  Les  Erables  and  The  Mountain,  where  the 
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The  Mountain  whole  volume  of  the  river  flows  through  a  narrow  channel,  obstructed 

^*  '  by  rocky  reefs  and  islets.     About  a  mile  above  Les  Erables  Rapids 

another  stream  enters  from  the  east,  with  a  steep  descent  into  the 

Snake  Creek,  valley  of  the  Ottawa.  This  stream,  now  known  as  Snake  Creek,  drains 
a  number  of  small  lakes,  the  largest  of  which  is  Snake  Lake,  while  the 
head  waters  are  in  a  small  lake,  from  which  only  a  short  portage  is 
necessary  to  reach  Obasking  Lake.  It  thus  formed  a  portion  of  the 
old  winter  route,  which  left  the  Ottawa  River  at  the  mouth  of  this 
creek  and  reached  Lake  Temiscaming  a  short  distance  below  the 
Opimika  Narrows.  About  a  mile  below  the  Mountain  Rapid  one  of 
the  highest  hills  was  ascended  and  found  by  aneroid  barometer  to  be 
520  feet  above  the  surface  of  the  water.  The  average  height  of  the 
hills  on  either  side  would,  therefore,  be  little  less  than  500  feet. 


Seven  League 
Lake. 


Streams 
entering 
East  Creek. 


Jocko  River. 


Its  southern 
branch. 


Seven  League  Lake,  is  a  stretch  of  navigable  water  nearly  seventeen 
miles  in  length,  extending  from  the  head  of  the  Mountain  to  the  foot 
of  the  Long  Sault  Rapids.  The  banks  in  most  places  are  steep  and 
rocky,  and  one  or  two  places,  perhaps,  deserve  special  mention.  Devils 
Garden  Bluff,  on  the  east  side,  presents  a  sheer  precipice  of  gneissic 
rocks,  and  receives  its  name  from  the  fact  that  a  patch  of  wild  onion 
grows  near  its  summit.  Above  this,  on  the  west  side  and  only  a  short 
distance  below  the  foot  of  the  Long  Sault  Rapids,  there  is  a  sharply 
accented  hill  thickly  overgrown  with  small  pine  trees,  which,  from  its 
marked  resemblance  to  the  characteristic  headgear  of  the  Canadian 
"  habitant,"  has  always  received  the  designation  of  "  La  Tuque."  This 
is  a  rather  important  and  well  known  land-mark. 

Three  important  tributaries  enter  Seven  League  Lake.  The  first  of 
these,  known  as  East  Creek,  has  its  source  near  the  eastern  limit  of 
the  southern  map-sheet,  and  is  thus  not  more  than  seven  miles  long, 
reaching  about  six  and  a  half  miles  below  the  foot  of  the  Long  Sault. 
The  next  stream,  however,  which  enters  on  the  west  side  about  half  a 
mile  further  north,  is  much  larger,  and  named  Jocko  River,  after  a 
half-breed  of  that  name.  Formerly  the  stream  was  known  as  the 
Siconaguisipi  or  Blackstone  River,  a  name  appearing  in  Sir  William 
Logan's  report  on  the  region,  although  on  his  manuscript  map  it  is 
designated  as  the  Porcupine  River.  The  main  branch  of  this  stream 
heads  in  a  lake  about  two  and  a  half  miles  long,  bearing  the  same  name, 
and  situated  about  the  centre  of  the  township  of  Osborne,  a  little  over 
twenty  miles  in  a  straight  line  from  the  outlet.  Its  northern  branches 
drain  the  northern  parts  of  Osborne  and  Garrow  townships,  and  also 
a  considerable  area  of  unsurveyed  land  between  these  townships  and 
Kevin's  base-line.     The  southern  branches  drain  almost  the  whole  of 
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the  townships  of  Stewart  and  Lockhart,  this  area  being  but  slightly 
less  than  seventy  square  miles.  The  river  has  carried  down  a  quantity 
of  loose  material,  which  fills  up  a  large  area  of  the  lake  in  the  vicinity 
of  its  mouth.  It  flows  through  a  steep,  narrow  valley,  and  in  debouch- 
ing on  the  lake  the  channel  makes  a  sharp  bend  northward  through 
the  gravel  and  sand,  thus  forming  what  has  often  been  called  a  "  square 
fork.''  This  delta  is  200  yards  wide  and  about  a  quarter  of  a  mile  long, 
and  may  owe  its  origin  partly  to  glacial  accumulation  and  deposition. 
If  it  occurs  as  a  result  of  stream  action,  it  evidences  a  river  of  much 
greater  volume  than  that  which  now  occupies  this  valley. 

TheObashing  is  the  third  stream  of  importance  entering  Seven  League  Obashing 
Lake  in  a  bay  on  the  east  side,  close  to  the  foot  of  the  Long  Sault 
Rapids.  The  lower  portion  of  this  stream  meanders  through  a  sandy 
flat,  which  extends  inland  for  some  distance.  The  upper  portion  of  the 
stream,  however,  is  exceedingly  rough  and  rapid,  showing  a  total  fall  of 
about  300  feet  in  a  distance  of  scarcely  three  miles.  It  affords  an 
outlet  to  a  large  number  of  lakes  in  the  region  to  the  south  of  Keepawa 
Lake,  the  largest  of  which  is  Obashing  Lake.  The  name  is  of  Chippewa 
origin,  and  refers  to  the  narrows  which  divide  the  lake  into  two  very 
nearly  equal  portions.  It  covers  an  area  of  about  eleven  square  miles, 
and  measures  ten  miles  from  east  to  west,  with  an  average  width  of 
from  one  to  three  miles.  Two  large  tributaries  enter  the  eastern  end 
of  the  lake,  the  most  northerly  being  known  as  the  Otter  River. 

The  Long  Sault  Rapids  separate  Seven  League  Lake  from  Lake  The  Long  r 
Temiscaming,  and  are  caused  by  a  great  accumulation  of  very  coarse  Rapid  s. 

gravel  and  boulders,  many  of  the  boulders,  at  the  head  of  the  rapids, 
are  exceedingly  large,  measuring  from  twelve  to  fifteen  feet  in  diameter. 
The  rapids  are  usually  very  narrow  and  crooked,  and  a  little  over  six 
miles  in  length.  Very  little  rock  in  situ  can  now  be  seen,  although  it 
is  evident  from  the  topography  that  the  detritus  was  deposited  in  a 
pre-existing  shallow  narrows.  On  the  east,  or  Quebec  side,  the  drift 
material  forms  a  comparatively  level  space,  varying  from  a  quarter  to 
half  a  mile  in  width,  along  which  the  railway-line  is  constructed.  With 
skilful  canoemen,  it  is  customary  to  run  the  Long  Sault  Rapids  in  the 
larger  voyaging  canoes,  but  five  portages  and  tracking  lines  are  neces- 
sary when  an  ascent  is  made.  The  three  lower  portages  are  on  the 
east  side  of  the  stream,  and  the  two  upper  ones  on  the  opposite  bank. 

Two  streams  fall  into  the  Ottawa  at  the  Long  Sault,  one  from  either  McDougall 
side,     McDougall    Creek,    which    flows    in    from  the  west    at   the  ^^  2?^^^ 
Crooked  Rapid,  takes  its  rise  in  some  small  lakes  about  ten  miles  to 
the  north-west,  and  Gordon  Creek  enters  about  a  mile  below  the  head 
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of  the  Long  Sault.  Logs  are  brought  from  Keepawa  Lake  by  an 
artificial  channel  into  Gordon  Creek,  down  which  they  are  run.  The 
total  fall  of  Gordon  Creek,  from  Keepawa  Lake,  is  about  300  feet, 
nearly  250  feet  of  which  is  below  Pike  Lake  in  a  little  over  a  mile. 

Lake  Temiscaming  is  usually  regarded  as  commencing  at  the  head 
of  the  Long  Sault.  The  name  means  literally  *'  at  the  place  of  the 
deep  dry  water,"  doubtless  referring  to  the  existence  of  the  extensive 
clay  flats  in  the  north-eastern  portions  of  the  lake  which  are  sometimes 
dry.  The  lake  is  sixty-one  miles  long  in  a  bearing  N.  26''  W.,  with 
an  area  of  about  125  square  miles.  From  the  head  of  the  Long  Sault  to 
the  Narrows  the  lake  is  about  a  quarter  of  a  mile  wide,  but  at  the  foot 
of  the  Narrows  it  increases  in  width  to  about  a  mile,  on  account  of 
Thompson  Bay,  situated  on  the  east  side.  Both  shores  are  steep 
and  high,  and  in  several  places  there  are  almost  perpendicular  clifia 
over  200  feet  in  height.  On  the  Ontario  side  especially,  the  hills  are 
covered  with  a  good  growth  of  pine,  almost  to  the  water's  edge,  which 
effectually  conceals  the  rock  beneath.  A  portion  of  the  Quebec  side, 
between  the  Narrows  and  Schooner  Island,  has,  however,  been  almost 
denuded  by  fire  of  its  original  forest  growth,  and  exposes  the  rough 
and  broken  ridges  of  gneiss.  Schooner  or  Ship  Island  evidently 
represents  the  apex  of  a  bouldery  shoal,  as  no  evidence  of  a  rock  in 
situ  could  be  found.  Presqutle,  about  a  mile  above  the  head  of 
the  Long  Sault,  has  been  designated  as  an  island,  and  although  com- 
paratively deep  bays  approach  close  to  one  another  on  the  north  and 
south  sides,  a  small  neck  of  land  unites  the  so-called  island  with  the 
eastern  shore.  It  evidently  represents  an  older  accumulation  of 
morainic  material  which  in  so  many  places  block  the  channel  of  the 
river. 

The  Opimika  Narrows,  are  about  two  miles  in  length,  and  very 
crooked  and  contracted  towards  the  northern  end.  High  rocky 
hills  form  the  immediate  coast-line  on  the  west  side,  but  on  the  east 
side  the  shore  is  composed  of  sand,  gravel  and  boulders,  forming  a  flat 
over  a  quarter  of  a  mile  wide  to  the  base  of  the  rocky  hills.  The 
greatest  contraction  is  towards  the  north  end,  where  the  shore-lines  are 
only  a  little  over  a  hundred  yards  apart.  Two  creeks  enter  the 
Ottawa  at  the  Opimika  Narrows.  The  largest  one,  now  known  as 
White  Creek,  drains  two  or  three  small  lakes  between  this  point  and 
Keepawa  Lake,  the  largest  cf  which.  White  Lake,  is  over  half  a  mile 
in  width,  and  two  miles  in  length ;  the  eastern  end  approaching  within 
about  three  miles  of  Keepawa  Lake.  The  other  creek  is  known  as 
Green  Creek,  and  enters  from  the  west  side,  draining  some  small  lakes 
in  that  direction. 
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Above  the  Opimika  Narrows  the  lake  widens  almost  immediately,  Narrows  to 
and  from  this  point  as  far  north  as  the  mouth  of  the  Montreal  River. 
River  it  has  an  average  width  of  from  three-quarters  of  a  mile  to 
a  mile.  The  shores  are  very  bold,  often  exhibiting  nearly  vertical  pre- 
cipices of  rock  for  many  miles  at  a  stretch.  Occasionally  small  portions 
of  the  shore-line  are  composed  of  sand  and  gravel,  but  high  trees  rise 
almost  immediately  behind.  McMartin  and  Ouellette  points  are 
small,  low,  projections  running  out  a  small  distance  into  the  lake 
and  are  composed  wholly  of  sand  and  gravel  except  in  the  case  of  Mc- 
Martin Point,  where  some  of  the  solid  rock  projects  through  this  loose 
material.  In  the  vicinity  of  McMartin  Point,  a  considerable  amount 
of  stiff  grey  clay  was  noticed,  and  a  bank  of  this  contains  a  large  num- 
ber of  very  irregularly  shaped  calcareous  nodules,  but  no  fossil  remains 
were  found  in  them.  The  hills  on  either  side  of  the  lake  are  from  300 
to  500  feet  above  the  surface  of  the  water,  and  the  highest,  known  as 
the  King  of  the  Beavers,  rises  to  a  height  of  about  600  feet.  These 
hills  evidently  form  the  edges  of  an  undulating  plateau  which  extends 
inland  on  both  sides,  and  in  which  the  valley  of  the  lake  has  been 
excavated.  Buffalo  Rock  is  another  well  known  topographical  feature, 
consisting  of  a  rocky  precipice  on  the  west  shore  of  the  lake,  and  so 
named  from  a  .mass  of  vegetation  upon  it,  which  has  a  fancied  resem- 
blance in  outline  to  a  buffalo. 

Six  tributaries  may   be  mentioned  which   flow  into  the    Ottawa  Tributaries 
between  the  Opimika  Narrows  and  the  mouth  of  the  Matabitchouan  ^^  o?^e^ 
River.     The  first  of  these  is  Opimika  Creek  that  enters  a  beautiful 
sandy  bay  on  the  west  side,  known  as  McLaren  Bay,  about  half  a  mile  ^]^^^^ 
north  of  the  Narrows.     The  water  of  Opimika  Creek  is  extremely  clear 
and  cold,  abounding  in  speckled  trout.     Although  its  actual  source  is 
in  a  small  lake  about  nine  miles  to  the  south-west  of  the  Narrows,  it 
derives  most  of  its  water  from  two  lakes  some  four  miles  to  the  south- 
west, which  are  supplied  by  a  series  of  large  springs.     One  of  these 
lakes  is  called  Emerald  Lake,  and  is  remarkable  for  containing  a  deposit 
of  shell  marl  which  is  described  in  that  portion  of  the  report  treating 
of  economic  geology.    The  small  pond  at  the  head  of  the  stream  is  580 
feet,  by  barometer,  above  Lake  Temiscaming. 

About  three  miles  further  on,  Ottertail  Creek  reaches  the  lake  from  Ottertail 
the  west.  This  stream  forms  a  portion  of  a  route  to  the  west  The 
main  or  southern  branch  takes  its  rise  in  a  small  lake,  some  twenty  miles 
to  the  south-west  in  the  township  of  Hammell,  within  a  mile  of  Spruce 
Lake,  at  the  head  of  the  Tomiko  River.  About  a  mile  above  McMartin 
Point,  a  small  stream  enters  from  the  east,  draining  White  Beaver  Lake, 
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and  three  miles  south  of  the  mouth  of  the  Keepawa  River,  another  small 
stream  enters  which  is  notable  as  being  the  old  Indian  portage-route 
to  Lake  Keepawa. 

The  next  stream  is  the  Keepawa  River,  forming  the  outlet  to  a  great 
number  of  large  lakes,  many  of  which  are  outside  the  boundaries  of  the 
present  map.  The  largest  of  these  lakes  is  of  course  Lake  Keepawa, 
which  is  nearly  thirty-two  miles  in  a  straight  line  from  north  to  south 
and,  with  its  intricate  shore  line  of  bays,  covers  an  area  of  120  square 
miles.  The  Keepawa  River  is  nearly  nine  miles  in  length,  with  a  total 
fall  of  about  300  feet,  and  has  a  number  of  powerful  rapids  and 
chutes  in  its  circuitous  course.  At  the  mouth  is  a  very  fine  chute. 
The  Matabitchouan  and  Montreal  rivers,  which  enter  the  lake  at  the 
same  place,  are  elsewhere  separately  described. 

North  of  the  Montreal  River,  Temiscaming  Lake  gradually  widens. 
The  western  coast-line  continues  to  be  rather  even  and  unbroken  and 
is  also  as  a  rule  steep  and  rocky.  At  the  Crows  Nest  Rock,  opposite 
Bryson  Island,  as  well  as  at  Manitou  Rock  opposite  Mann  or  Burnt 
Island,  there  are  sheer  precipices,  that  extend  for  several  miles  vary- 
ing from  150  to  200  feet  in  height.  The  east  side  of  the  lake  shows 
more  irregularity  in  outline,  and  large  areas  of  level  land  exist,  from 
which,  however,  bold  hills  rise  in  places.  There  is  much  more  culti 
vable  land  in  the  aggregate,  than  the  often  rocky  character  of  the  lake- 
shore  would  indicate. 


Islands. 


Below  the  Old  Port  Narrows  there  are  only  a  few  small  and  insig- 
nificant islands.  Roche  McLean,  so  named  after  an  old  North-west 
Company  fur-trader,  as  well  as  the  island  north  of  Pointe  k  la  Barbe, 
are  both  connected  at  low- water  with  the  western  mainland  by  narrow 
bars  of  sand  and  gravel.  Moose  Rock  is  a  huge  boulder  of  breccia- 
conglomerate,  about  thirty  feet  in  diameter,  situated  some  four  miles 
south  of  the  Narrows.  North  of  the  Narrows,  there  are  several  islands, 
of  which  the  most  important  are  Bryson  or  Moose  Island,  Burnt 
Chiefs  Island.  Island  and  Chiefs  Island,  the  latter  being  a  well  known  topographical 
feature.  It  is  high  and  rocky,  and  at  low-water  is  connected  at  its 
eastern  end  with  the  mainland  by  a  bar  composed  of  boulders  and 
clay;  although,  during  the  early  part  of  the  season,  there  is  often 
sufficient  water  to  permit  of  the  passage  of  the  steamer.  To  the  north- 
west of  the  island  a  similar  bar  exists,  which,  at  low-water,  prevents 
the  steamer  proceeding  any  further,  although  the  channel  inside  is 
quite  deep.  The  presence  of  this  boulder  barrier  is  probably  due  to  its 
deposition,  in  part  at  least,  in  a  crack  or  rift  in  the  glacier,  that  evi- 
dently occupied  the  valley  of  the  Blanche  River  towards  the  close  of 
the  glacial  period. 
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The  northern  part  of  the  lake,  from  the  Old  Fort  Narrows  to  the 
mouth  of  the  River  des  Quinze,  has  more  the  appearance  of  a  lake  than 
any  portion  further  south.  The  deepest  water  is  to  the  west  of  Mann 
and  Bryson  islands,  and  is  the  route  usually  followed  by  the  steamer. 
At  ordinary  summer  level  it  is  impossible  for  a  steamer  drawing  six 
feet  of  water  to  pass  between  Bryson  Island  and  the  Quebec  main- 
land, and  the  lake  for  a  long  distance  outward,  opposite  Wright's 
mine,  is  comparatively  shallow.  Kelly,  or,  as  it  is  now  called. 
Priests  Bay,  where  the  chief  settlement  of  the  district  is  situated,  pre-  Prieeta  Bay. 
sents  a  long  stretch  of  gently  sloping  clay  flats,  extending  out  from 
the  shore  opposite  the  village  of  Baie  des  P^res,  and,  usually,  towards 
the  end  of  August  and  in  the  month  of  September  there  is  not  more  than 
five  feet  of  water  at  the  end  of  the  long  wharf,  so  that  for  a  consider- 
able portion  of  the  season  the  steamers  are  compelled  to  anchor  fully 
half  a  mile  from  shore,  and  lighter  their  passengers  and  cargo. 

The  north  shore  of  the  lake  is  divided  into  two  deep  bays  by  the  Northern 
high  rocky  promontory  terminating  at  Dawson  or  Wabis  Point.     The 
high  limestone  table-land  of  which  this  forms  a  part,  is  over  two  miles 
in  width,  presenting  a  very  steep  escarpment  of  light  cream-coloured 
limestone  facing  eastward  and  running  in  a  N.  N.  W.  direction  beyond 
the  borders  of  the  map.     Wabis  Bay  is  a  little  over  two  miles  wide  Wabis  Fay. 
and  three  miles  in  depth,  receiving  at  its  head  the  waters  of  Wabi  Creek, 
at  the  mouth  of  which  is  situated  the  promising  settlement  of  liskeard. 
Wabis  Creek  is  a  stream  of  considerable  importance,  rising  beyond  the 
north  boundary  of  the  map  and  draining  a  large  area  of  arable  land  to 
the  north-west,  most  of  which  has  recently  been  laid  out  in  townships 
and  subdivided  into  lots.    The  borders  of  Wabis  Bay  are  in  general  low, 
with  a  marshy  fringe  along  its  north-west  shore,  while  the  water  is 
extremely  shallow  and  the  shore  difficult  of  approach  except  by  means 
of  the  very  crooked  and  narrow  channel  which  the  stream  has  hollowed 
out  on  the  hard  clay  bottom.     The  north-eastern  part  of  the  lake  is  North -eastern 
divided  into  two  bays  known  as  Sutton  and  Paulson  bays,  separated    ^^' 
from  one  another  by  the  low  marshy  delta  marking  the  mouth  of  the 
Blanche  and  Quinze  rivers.     The  greater  portion  of  Sutton  Bay  is  a 
low  sandy  flat  almost  completely  dry  at  low-water. 

When  the  lake  is  at  its  ordinary  summer  level,  there  is  scarcely  a  foot  Shallows  near 
of  water  covering  the  extensive  clay  flats  in  the  vicinity  of  Chiefs  Island      ^®  *     *"  ' 
except  in  the  various  channels  which  the  steamers  entering  in  this 
vicinity  have  hollowed  out.     During  low-water,  occurring  in  Septem- 
ber of  1887  and  1894,  the  greater  part  of  these  clay  flats  was  exposed, 
the  water  being  confined  to  these  comparatively  narrow  channels.   Three 
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large  tributaries  enter  the  lake  in  this  neighbourhood  and  a  fourth, 
known  as  Abbika  Creek,  about  eight  miles  in  length  drains  the  western 
Rivers.  portion  of  the  township  of  Guigues.     The  largest  of  these  streams  is 

the  one  which  really  constitutes  the  upward  extension  of  the  Ottawa 
River,  now  known  as  the  Riviere  des  Quinze  or  Quinze  River.  The 
other  two,  in  the  order  of  their  importance,  are  the  Blanche  or  White 
River  and  the  Otter  River,  often  also  called  Ottertail  River  especially 
on  the  maps  issued  by  the  Crown  Lands  Department  of  Quebec.  Only 
about  five  miles  of  the  lower  portion  of  the  Blanche  River  is  shown 
on  the  Lake  Temiscaming  map-sheet,  the  source  of  the  stream  being  in 
Round  Lake,  is  situated  about  forty-four  miles  from  its  mouth 
in  a  north-westerly  direction,  but  following  the  river  the  distance  is 
nearly  sixty  miles.  The  waters  of  the  Blanche  River  enter  the  lake 
through  four  somewhat  intricate  channels,  between  three  low  marshy 
islands,  formed  by  the  large  amount  of  loose  material  deposited  annually 
by  this  stream.  Two  of  these  islands,  known  as  Wright  and  Rousselet 
islands,  are  of  considerable  size.  The  deepest  channel  is  called  the 
Chenal  du  Diable,  and  is  navigable  for  small  steamers  at  high- water. 
The  next  channel  further  south  is  known  as  the  Crow  Channel  and  is 
fairly  deep,  but  the  other  two  channels,  which  are  more  in  line  with 
the  upward  course  of  the  stream,  are  almost  completely  choked  with 
sand  and  other  detritus,  so  that  they  can  scarcely  be  navigated  by  canoes 
during  ordinary  stages  of  the  water. 

About  five  miles  from  its  mouth,  the  depth  of  the  river  varies  from 
sixteen  to  twenty-four  feet,  and  the  width  from  320  to  400  feet,  and 
at  a  distance  of  twenty  miles  from  its  mouth  it  is  220  feet  wide  and 
eight  feet  deep.  Here  a  small  rapid  occurs,  with  a  fall  of  about  two 
feet,  but  above  this  is  a  quiet  stretch  of  water  for  nearly  six 
miles  further.  It  will  thus  be  seen  that,  at  low-water,  the  river  is 
navigable  for  a  distance  of  twenty -five  miles  for  steamers  drawing 
under  three  feet,  while  at  its  highest  stage  this  distance  is  increased  to 
The  valley.  over  thirty  miles.  The  Blanche  River  has  cut  its  channel  through 
a  thick  deposit  of  drift  material,  composed  chiefiy  of  clay,  and 
the  sections  thus  furnished  are  probably  the  best  in  the  whole  dis- 
trict. The  valley  consists  of  a  series  of  four  or  five  rather  extensive 
flats  or  terraces,  rising,  one  above  the  other,  to  the  north-west  of  the 
lake,  and  evidently  forming  the  continuation  northward  of  the  depres- 
sion occupied  by  Lake  Temiscaming.  Near  its  mouth,  the  banks  of 
the  river  are  quite  low,  and  subject  to  inundation,  with  large  areas  of 
tamarac  and  spruce  swamp.  As  the  stream  is  ascended,  however,  the 
banks  gradually  increase  in  height,  and  thirty  miles  inland  they  are 
more  than  one  hundred  feet  above  the  level  of  the  stream.  Twenty-five 
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miles  from  the  lake,  the  banks  are  eighty  or  ninety  feet  high,  and  fur- 
nish a  good  section,  which  is  as  follows  in  descending  order  : — First, 
two  or  three  inches  of  vegetable  mould,  then  about  a  foot  of  reddish- 
brown  sand  merging  into  a  gray  clay,  and  below  this,  again,  a  bluish 
clay,  which  extends  to  the  base  of  the  cliff,  forming  the  bed  of  the 
stream.  Bluish  clay  is  exposed,  according  to  McOuat,^  in  the  bed 
of  the  river  all  the  way  to  Round  Lake,  but  about  half-way  up  is  over- 
lain by  a  rather  coarse,  brown  sand,  which,  in  its  turn,  further  up,  is 
again  overlaid  by  clay.  Six  or  eight  miles  below  Bound  Lake,  where 
the  cliffs  are  upwards  of  a  hundred  feet  high,  the  middle  portion  consists 
of  sand,  while  at  the  base  and  summit  nothing  is  seen  but  clay. 

The  Otter  River  drains  by  far  the  larger  portion  of  the  area  to  the  Otter  River, 
south-east  of  this  part  of  Lake  Temiscaming.  The  main  stream  rises 
about  six  miles  south-east  of  Lac  aux  Feves,  where  it  occupies  the 
same  depression  as  Chemagan  and  Hay  bays  of  Lake  Keepawa.  Its 
channel  is  very  tortuous,  and  in  its  lower  portion  has  an  average  width 
of  about  100  feet,  with  a  depth  of  ten  feet,  while  its  rate  of  discharge  its  discharge, 
was  measured  by  Mr.  Guerin  as  229  cubic  feet  per  second,  or  less  than 
one  half  that  of  the  Blanche,  and  its  velocity  twenty-six  feet  per  sec- 
ond. It  is  navigable  by  canoe  without  interruption  for  a  distance  of 
about  ten  miles  from  the  mouth,  and  is  frequently  used  by  the  settlers 
in  going  to  and  returning  from  North  Temiscaming.  About  six  miles 
from  the  mouth,  the  Cameron  Branch  enters,  and,  with  a  general  course  Cameron 
of  nearly  east-and-west,  has  its  head- waters  in  a  small  lake  only  a  mile 
west  of  Lac  des  Quinze.  This  tributary  also  serves  to  empty  two  consid- 
erable lakes,  known  as  Long  and  Sasaganaga,  the  former  about  three 
miles  in  length,  but  with  an  average  breadth  of  scarcely  a  quarter  of  a 
mile,  while  the  latter  is  two  and  a-half  miles  long,  with  a  somewhat 
uneven  shore-line  and  containing  several  islands,  has  an  approximate 
breadth  of  a  little  over  half  a  mile.  The  south  branch,  or  Duford  South  branch. 
River,  drains  the  larger  portion  of  the  township  of  Duhamel,  rising  in 
a  small  marshy  lake  about  the  centre  of  the  township.  This  stream 
is  rather  crooked,  even  in  its  larger  bends,  while  it  meanders  in  a  very 
tortuous  manner  through  clay  flats. 

Geological  Description, 

The  village  of  Mattawa  is  built  upon  a  bouldery  terrace  of  morainic  Bouldery 
origin,  which,  subsequent  to  its  deposition,  has  been  modified  to  a  Mattawa. 
considerable  extent  by  the  scouring  action  of  water.    This  boulder, 
covered  field  or  plateau  has  a  somewhat  uneven  contour,  but  in  general 

♦Report  of  Progress,  GeoL  Surv.  Can.,  1872-73,  p.  134. 
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it  may  be  said  to  rise  from  thirty  to  seventy  feet  above  the  river.  It 
is  only  one  of  many  similar  occurrences  to  be  found  in  the  neighbour- 
hood of  the  Ottawa  River,  all  of  which  seem  to  owe  their  accumulation 
primarily  to  deposition  from  a  melting  detritus-laden  glacier.  This 
bouldery  terrace  begins  nearly  a  mile  up  the  Mattawa  River  and 
extends  a  little  over  half  a  mile  down  the  southern  bank  of  the  Ottawa. 
In  the  angles  formed  by  the  junction  of  the  two  streams,  it  has  its 
maximum  development,  producing  a  bar  consisting  almost  wholly  of 
boulders  and  coarse  gravel,  which  stretches  nearly  across  the  river, 
leaving  a  deep  though  narrow  channel  near  the  Quebec  shore.  The 
boulders  about  Mattawa  vary  in  size  from  a  few  inches  to  as  many  feet 
in  diameter,  while  many  of  them  measure  from  ten  to  fifteen  feet 
across.  By  far  the  larger  number  of  these  erratics  consist  of  very 
evenly  folioted  gneiss,  and  have  not  been  carried  far  from  their 
original  positions.  Some  are  of  red  and  gray  granite,  while  a  few 
are  of  greenish  gabbro  or  diabase.  Recent  cuttings  show  that 
the  bouldery  layer  overlies  silts  and  other  fine  deposits.  A  well 
defined  old  river-channel  occurs,  running  through  the  rear  portion  of 
the  village  between  the  main  street  and  the  railway  station,  which  has 
evidently  been  followed  by  the  Mattawa  or  its  antecedent  stream.  It 
leaves  the  Mattawa  about  a  mile  above  the  mouth,  and  reaches  the 
Ottawa  at  the  foot  of  the  rapid,  nearly  three-quarters  of  a  mile  below. 

On  the  north  side  of  the  river,  a  steeply  scarped  though  somewhat 
narrow  terrace  rises  to  a  height  of  nearly  eighty  feet  above  the  level  of 
the  river.  Near  the  junction  with  the  Ottawa  this  terrace  is  com- 
posed of  well-rounded  fragments  or  small  boulders  with  coarse  gravel 
and  sand,  this  material  being  in  a  much  finer  state  of  division  than  that 
on  the  south  side. 

Opposite  the  village  of  Mattawa,  on  the  north  side  of  the  Ottawa,  is 
"  Mattawa  Mountain,"  about  600  feet  high.  It  is  composed  of  a  grayish 
granite-gneiss,  consisting  of  the  usual  alternation  of  lighter  and  darker 
bands,  causing  a  distinctly  marked  foliation.  The  strike  of  this  folia- 
tion corresponds  closely  with  the  trend  of  the  hill,  being  nearly  east- 
and-west,  while  the  dip  is  about  20^  to  the  south.  In  places  it  con- 
tains an  abundance  of  rather  small  garnets,  especially  numerous  in  the 
darker  or  more  basic  portions  of  the  rock. 

At  many  points  this  gneiss  is  cut  by  dykes  of  pegmatite,  varying 
irregularly  in  breadth  from  a  few  inches  to  several  feet.  These 
pegmatites  are  composed  Ufually  of  a  fiesh-coloured  orthoclase  or 
microcline  and  quartz.  Occasionally  a  white  plagioclase,  probably 
oligoclase,  was  noticed  in  the  same  dyke  with  the  orthoclase,  while  the 
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ferro-magnesian  constituent  is  sparingly  represented,  if  at  all,  and  is 
usually  biotite.  The  quartz  is  as  a  rule  segregated  in  the  centre  of 
each  dyke,  leaving  an  almost  pure  felspathic  margin  of  varying  thick- 
ness. Many  of  these  dykes  cut  the  foliation  at  considerable  angles, 
running  from  S.  40''  W.  to  S.  55°  W.,  whOe  others,  especially  the 
smaller  ones,  conform  very  closely  to  the  foliation. 

It  is  quite  apparent,  from  the  many  conflicting  local  dips  and  strikes  Gneisses 
observed  in  the  area  to  the  south  of  the  Ottawa  River,  and  extending  forn«ing  small 
for  a  few  miles  east  of  Mattawa,  that  the  gneissic  rocks  rise  into  a  series 
of  small  domes,  each  presenting  quaquaversal  dips  ;  while,  on  the  other 
hand,  the  complete  examination  of  this  small  area  has  also  shown  that 
the  grander  structural  features  of  these  rocks  exhibit  a  rather  constant 
dip  at  low  angles,  varying  in  direction  from  south  to  S.  10"  W.  Theise 
gneissic  rocks  are  well  foliated  and  of  a  dark-gray  colour  where  the 
bisilicate  material  is  present  in  relatively  greater  quantity,  while  a  pre- 
vailing reddish  tinge  is  usual  where  felspar  present  increases.  Some 
bands  exhibit  the  "  augen  "  structure  in  great  perfection. 

About  a  mile  east  of  Mattawa,  the  main  line  of  the  Canadian  Pacific 
Railway  has  cut  through  the  axis  of  one  of  the  most  perfect  of  these 
dome-shaped  bulges.  The  gneiss  occurs  in  alternating  light-  and  dark 
coloured  bands  which  exhibit  very  sharp  lines  of  demarcation  one  from 
the  other.  The  main  axis  of  this  dome  runs  in  a  direction  S.  80°  E 
the  dips  on  the  north  side  of  the  railway  track  thus  turning  from  N 
80°  W.  all  around  to  S.  80°  E.;  while  on  the  south  side  of  the  track 
dips  exactly  the  opposite  of  these  may  be  noticed. 

The  gneisses  contain  a  large  percentage  of  pyrite,  and  all  the  joints  Character  of 
and  fissures  aro  plentifully  coated  with  brown  hydrous  oxide  of  iron  ^®'^* 
due  to  the  decomposition  of  this  mineral.     The  rocks  crumble  and  fall 
to  pieces  when  exposed  to  the  action  of  the  atmosphere  for  any  length 
of  time,  giving  rise  to  a  coarse  brownish  sand  that  constitutes  much 
of  the  soil  of  the  region  surrounding  Mattawa. 

About  a  mile  and  a-quarter  east  of  Mattawa,  the  gneiss  has  a  dark  Superficial 
reddish-gray  colour,  the  reddish  tinge  being  due  to  the  presence  of  "*  ^^*  ^^^' 
felspar,  which  is  in  reality  much  more  abundant  in  certain  bands  than 
in  others.  On  the  surface  the  gneiss  presents  a  smooth  hard  crust,  that 
is  evidently  merely  the  result  of  weathering,  while  beneath  this  thin 
coating  the  rock  has  undergone  somewhat  advanced  decomposition,  being 
yellowish  in  colour  and  comparatively  soft  and  friable.  This  outer  in- 
duration is  very  frequently  characteristic  of  the  exposed  surfaces  of  both 
gneisses  and  the  Huronian  sandstone  and  grey  wackes,  and,  as  has  been 
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shown  by  Irving  and  Van  Hise,  is  caused  by  the  secondary  enlarge- 
ment of  the  quartz  and  felspar  individuals,  the  interstitial  material 
constituting  interlocking  areas  which  are  optically  continuous  with  the 
original  grains. 
Hocks  "^o  ^^^  west  of  Mattawa,  the  railway  follows  up  the  valley  of  a  creek 

between  Ma^  jjj^g^^  empties  into  two  small  lakes,  the  larger  of  which  is  known  as 
vin.  Earls  Lake.     The  shores  of  both  these  lakes  are  low  and  grassy,  with 

only  one  rock  exposure  at  the  western  end  of  Earls  Lake.  Between 
Mattawa  and  Calvin  stations  the  rock  is  usually  well  foliated 
granite-gneiss,  although  in  one  or  two  places  it  is  very  massive,  and 
the  foliation  is  either  absent  or  quite  indistinct.  Some  of  the  bands 
differ  in  colour  from  dark-gray  to  almost  black  where  the  biotite  is 
exceptionally  abundant ;  others  are  light-gray,  while  still  others  are  of 
shades  of  flesh-red  or  pink  where  the  felspar  is  plentiful  and  is  of  that 
colour.  The  component  bands  are  frequently  so  irregular  in  their 
development  and  in  places  so  contorted,  while  the  region  as  a  whole 
has  undergone  such  uneven  truncation,  that  it  is  often  exceedingly 
difficult  to  pronounce  with  any  degree  of  certainty  as  to  the 
direction  of  either  the  dip  or  the  strike.  In  general,  though,  these 
rocks  gradually  bend  round  from  S.  45*  W.  a  little  west  of  Mattawa,  to 
S.  80"*  W.  in  the  vicinity  of  Calvin,  with  a  common  dip  at  a  high 
angle  to  the  south.  One  of  the  pegmatite  dykes,  noticed  about  t>^  o 
miles  west  of  Mattawa,  is  composed  of  a  very  large  quantity  of  flesh- 
red  felspar  in  coarse  cleavable  masses,  some  quartz  and  a  considerable 
amount  of  dark-coloured  mica,  in  large  crystals  and  plates,  doubtless  a 
partially  bleached  biotite.  All  of  the  rocks  are  well  rounded  and 
glaciated,  and  although  the  striae  are  not  very  plainly  marked,  some 
indistinct  ones  have  a  south-west  direction,  and  are  thus  referrable  to 
the  period  of  general  glaciation. 
Strike  of  ^  ^^®  angle  formed  by  the  junction  of  the  Mattawa  and  Ottawa 

gneiss  north-    rivers,  and  to  the  north  and  east  of  these  streams,  the  foliation  of  the 
west  of  Mat-  .         ,  .  i.       ,.,  i  i. 

tawa.  gneiss  shows  a  cunous  fan-like  arrangement,    the  convergent   lines 

pointing  towards  the  Ottawa,  where  the  gneiss  shows  a  rapid  change 
in  strike  from  nearly  east-and-west  at  the  southern  end  of  the  rock 
exposure  to  N.  25*  W.  at  the  northern  end.  This  structure  is,  how- 
ever, only  a  local  feature,  and  is  confined  to  a  small  area.  To  the  west, 
this  fan-like  formation  broadens,  the  bands  near  the  southern  end 
curving  round  rather  sharply  to  the  south-west  to  meet  those  exposed 
on  the  shores  of  Boom  Lake  and  in  the  vicinity  of  the  Plain  Chant 
Rapids  on  the  Mattawa,  where  the  gneiss  strikes  from  S.  30°  W.  to 
Strike  at  Cave  S.  60"*  W.  with  a  south-easterly  dip  <  40**  to  45°.  To  the  north,  as  the 
^  **  Ottawa  River  is  ascended,  on  the  west  shore  the  strike  of  the  gneisa 
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changes  first  to  the  west  and  then  to  N.  75°  W.,  which  latter  seems  to 
be  the  general  direction  of  the  foliation  in  the  vicinity  of  the  Cave 
Bapids.  At  the  bluff  on  the  east  shore,  the  rock  is  composed  of  alter- 
nating bands  of  light-  and  dark-gray  micaceous  gneiss,  evidently  of  the 
ordinary  granitite  variety,  and  shows  a  strike  of  N.  55**  E.  and  a  dip  to 
the  south  <  lO'^-lS^.  Above  this  again  the  foliation  exhibits  a  change 
in  direction,  and  about  three-quarters  of  a  mile  below  the  Cave  Rapids 
a  strike  of  S.  75"  K  was  noted,  with  a  dip  southward  <  20*".  A  little 
above  the  rapids,  the  evenly  foliated  gray  gneiss  trends  in  a  north- 
easterly direction,  dipping  to  the  south-east  <  30**.  Between  the  Cave 
and  Les  Erables  Rapids,  the  granitite-gneiss,  which  in  the  more  basic 
bands  seems  to  contain  some  hornblende  in  addition  to  the  biotite,  varies 
in  strike  from  S.  70°  W.  to  N.  70"  W.  with  a  southerly  inclination. 

Les  Erables  Rapids  are  caused  by  the  outcrop  of  ledges  and  islets  of  At  Les  Era- 
gneiss,  which  obstruct  an  already  much  contracted  channel.     The  strike    ^     ^^    ' 
is  N.  70*  W.,  while  the  dip  is  northwards  at  an  angle  usually  con- 
siderably less  than  10"*.     A  little  above  these  rapids  the  foliation  has 
an  almost  east-and-west  direction,  while  near  the  mouth  of  Snake  Creek 
the  strike  is  N.  80°  E.,  and  the  dip  S.  <  70°.     From  the  head  of  Les  Gneisses 
Erables  Rapids  to  about  half  a  mile  beyond  the  mouth  of  Snake  Creek,  ^^^^^ 
the  exposures,  which  were  very  closely  examined,  show  a  gneiss  com- 
posed of  alternating  bands  of  light-  and  dark-gray  colour.    The  bisilicate 
present,  which,  from  its  preponderance,  gives  the  dark  colour  to  cer- 
tain bands,  is  biotite,  and  the  rock  is  thus  a  granitite-gneiss  composed 
essentially  of  felspar  (chiefly  orthoclase),  quartz  and  biotite.     Besides 
these  constituents,  there  are  others,  which  in  places  are  so  abundant 
as  to  characterize  the  rock.     The  principal  and  most  interesting  of 
these  is  cyanite,    although    individuals   of   an  almandine-gamet  are 
Qsoally  numerous,  especially  in  the  more  basic  portions ;  while  graphite 
was  noticed  finely,  though  rather  thickly  distributed  through  the  rock. 
Cyanite  of  a  prevailing  blue  colour  is  frequently  so  plentiful  as  to  char- 
acterize large  exposures  of  this  gneiss.     It  occurs  in  rectangular  or 
flattened  prisms,  which  are  very  long  and  blade-like  in  their  habit, 
presenting  round,  jagged,  or  irregular  terminations. 

About  a  mile  below  The  Mountain  Rapids,  the  high  hills  on  the  east  Rocks  near 
shore  are  formed  of  alternating  bands  of  light-  and  dark-gray  garnetif-  ^  Mountain 
erous  granitite-gneiss,  striking  S.  55°  W.,  and  dipping  south-easterly 
<45"'to60°. 

At  the  foot  of  the  Mountain  Rapid,  the  gneiss  is  more  massive  in 
structure,  although  still  preserving  a  distinct  foliation  that  runs 
nearly  east-and-west,  while  the  dip  is  to  the  south  <  35''  to40^     In 
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places  it  is  filled  with  small  crystalline  or  irregular  fragments  of  gar- 
net, while  the  rock  in  general  has  a  distinct  reddish  colour.  The 
Mountain  Rapid  runs  for  the  most  part  in  the  strike  of  the  rock, 
which  is  a  dark-gray,  well  foliated  gneiss.  The  ridges  and  islets  are 
composed  of  this  gneiss,  presenting  a  strike  varying  from  S.  50"*  E.  to 
S.  55"  E.,  with  a  dip  to  the  north-east  <  20"  to  30". 

About  a  mile  above  the  Mountain  Rapid,  on  the  west  side,  the 
dark-gray,  micaceous  or  granitite-gneiss  strikes  S.  70"  W.,  with  a  dip 
to  the  south.  About  one  and  a-half  miles  above  this  point,  a  gray 
gneiss  was  noted  with  a  decided  foliation,  exhibiting  a  series  of  beauti- 
ful curvings  and  t  wis  tings,  while  the  general  strike  is  N.  60"  E., 
with  a  dip  to  the  south-east  <  65"  to  70".  About  four  miles  above  the 
Mountain  Rapid,  a  massive,  fine-grained,  red  gneiss  was  noticed,  asso- 
ciated with  some  more  evenly  foliated,  gray  gneiss ;  the  whole  dipping 
At  narrows  of  south  <  40"-80".  In  the  vicinity  of  the  narrows  of  Seven  League 
I^ake.  Lake,  and  for  some  distance  beyond,  the  gneiss  is  in  many  places  much 

contorted,  and  usually  of  a  dark-gray  colour,  owing  to  the  prevalence 
of  the  more  basic  bands.  In  many  places  the  rock  runs  in  long  curves, 
presenting  a  gentle  undulating  dip,  which  often  approaches  horizon- 
tality,  while  at  other  points  not  far  removed  the  bands  are  almost  on 
edge.  Beyond  the  narrows  on  Seven  League  Lake,  the  gneiss,  which 
has  a  gray  colour  and  is  well  foliated,  strikes  about  S.  65"  E.,  with  a 
southerly  dip  at  a  low  angle,  generally  from  20"  to  30".  Opposite  La 
Tuque,  on  the  east  shore  and  below  the  mouth  of  Obashing  Creek,  the 
lighter  coloured  bands,  which  are  reddish,  alternate  with  those  of  a 
dark-gray.  These  constitute  a  granitite-gneiss,  which  generally  dips 
S.  25"  W.,  <  10"  to  20",  although  in  some  places  it  seems  perfectly  horiz- 
ontal, and  in  others  it  is  much  contorted. 

At  the  foot  of  the  Long  Sault,  the  reddish  granitite-gneiss  dips  S. 
20"  W".,  <  25".  In  many  places  along  the  shores  of  the  northern  part 
of  Seven  League  Lake,  the  darker  and  more  basic  bands  of  gneiss  con- 
tain epidote  in  very  considerable  quantities,  indeed  sometimes  so 
abundant  is  this  mineral  as  to  give  a  yellowish  tint  to  the  band  in 
which  it  is  contained. 

The  country  between  the  Long  Sault  Rapids  and  Lake  Keepawa,  is 
composed  of  high,  rocky  ridges  of  fiesh-red  and  dark-gray  gneiss,  the 
former  prevailing,  while  the  alternation  of  both  produces  a  marked 
foliation  in  the  whole  mass.  The  darker  bands  are  made  up  mostly  of 
the  coloured  constituents,  while  the  lighter  ones  show  a  relatively 
greater  quantity  of  quartz  and  felspar.  The  general  strike  varies  from 
S.  50"  E.  to  S.  60"  E.,  while  the  dip  is  under  30".     A  thin  section  of 
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what  was  regarded  as  a  typical  specimen  of  this  gneiss,  showed  it  to 
be  a  quartz-mica^iorite-gneiss,  although  it  is  probable  that  other  and 
more  acidic  portions  would  show  the  ordinary  granitite-gneiss,  as  well  as 
the  homblende-granitite-gneiss,  to  be  present.  The  rock,  as  examined 
under  the  microscope,  showed  the  chief  mineral  constituents  to  be 
plagioclase,  quartz,  some  unstriated  felspar  (probably  orthoclase)  and  a 
little  microline,  hornblende,  biotite  and  epidote,  with  smaller  quanti- 
ties of  titanite,  pyrite,  zircon,  allanite,  apatite  and  haematite. 

On  the  Big  Obashing  Lake,  the  gneiss  is  usually  well  foliated,  often  On  Obashing 
of  a  light-gray  colour,  although  some  portions  present  reddish-coloured  ^ 
bands  where  the  felspar  contains  much  iron  oxide,  and  the  general 
strike  in  the  vicinity  of  the  narrows  varies  from  S.  66**  E.  to  S.  75° 
E.  with  a  dip  to  the  south  <  15**  to  30**.  At  the  east  end  of  the  little 
island  in  the  bay  out  of  which  the  road  goes  south  to  the  small  lake  at 
the  head-waters  of  Snake  Creek,  the  gneiss  is  composed  of  alternating 
reddish  and  dark-grey  bands,  in  places  somewhat  contorted,  and  shows 
a  general  strike  of  S.  85'  E.  with  a  dip  to  the  south  <  70'  to  80'.  Near 
the  east  end  of  Obashing  Lake,  the  dark-gray  well  foliated  gneiss  strikes 
S.  84'  E.,  and  is  either  quite  vertical  or  dips  at  a  very  high  angle  to 
the  south. 

Near  the  outlet  of  Little  Obashing  Lake,  the  gneiss,  which  is  distinctly 
foliated  and  has  a  reddish  colour,  strikes  east-and-west,  dipping  south 
at  an  angle  of  about  35'.  The  smaller  lakes  to  the  south-west  of  Little 
Obashing  Lake,  generaUy  present  high  shores  which  are  well  wooded 
and  green  to  the  water's  edge,  so  that  there  are  only  limited  opportuni- 
ties afforded  for  ascertaining  the  trend  of  the  bordering  gneiss.  On  a 
small  island  in  Thompson  or  McConnell  Lake,  however,  gray  gneiss  was 
noticed  dipping  S.  20'  W.  at  a  low  angle. 

Near  the  head  of  the  Long  Sault,  on  the  west  shore  of  the  Ottawa,  j^^^  f^^j^ 
the  gneiss  is  composed  of  alternating  light  and  dark  bands.     Many  of  l^"fir  .Sault 
the  lighter  bands  have  a  flesh-red  colour  where  the  felspar  is  abundant,  Narrows, 
while  others  are  grayish  or  nearly  white.     The  dip  is  S.  30'  W.  <  20'. 

There  are  comparatively  few  exposures  of  rock  between  the  head  of 
the  Lang  Sault  and  the  Opimika  Narrows,  and  the  strike  at  some  of 
these  is  hard  to  ascertain  with  any  degree  of  certainty.  The  general 
strike  seems,  however,  to  be  S.  55'  E.,  which  is  apparently  maintained 
as  far  as  Schooner  or  Ship  Island.  On  the  east  shore,  opposite  this 
island,  the  gneiss,  which  is  exceedingly  well  foliated  in  alternating 
bands  of  light-gray  flesh- red  and  dark-gray  colours,  dips  S.  10'  W, 
<  30'. 
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To  the  south  of  the  Opimika  Narrows,  on  the  west  side,  and  nearly 
opposite  Lnmsden's  depot  (Opimicong  P.  O.)  is  a  gray,  rather  fine- 
grained, evenly  foliated  micaceous  rock,  showing  lenticular  areas  of 
quartz  and  felspar  which  are  comparatively  free  from  coloured  consti- 
tuents. The  microscope  shows  the  rock  to  be  a  hornblende-granitite- 
gneiss  composed  chie/iy  of  quartz,  orthoclase,  plagioclase,  microcline, 
biotite  and  hornblende,  whith  smaller  quantities  of  ilmenite  associated 
with  leucoxene,  sphene,  apatite,  calcite,  zircon  and  epidote.  The  dip 
of  this  gneiss  is  S.W.  <  45**. 

Curving  This  exposure  marks  the  southern  end  of  a  great  curve  in  the  gneissic 

foliaticMi.  rocks,  the  Opimika  Narrows  conforming  closely  with  the  strike  of 
the  rocks  in  their  bend.  At  the  southern  end,  the  strike  is  north-west, 
about  half-way  through  it  has  changed  to  8.  75"*  W.,  at  the  north  end 
of  the  Narrows  the  strike  is  N.  15*  W.,  while  still  further  north  on  the 
same  side  it  bends  around  to  N.  30"*  W.,  and  near  the  mouth  of 
Ottertail  Creek  the  rock  strikes  N.  35'  E. 

The  gneiss,  in  this  interval,  is  of  the  usual  gray  micaceous  variety, 
occurring  in  alternating  light  and  dark  bands,  while  the  dip  is  to  the 
west  or  north-west  at  high  angles,  usually  about  65°.  A  thin  section, 
cut  from  a  specimen  obtained  at  the  exposure  immediately  below  the 
mouth  of  Opimika  Creek,  showed  the  rock  to  be  a  granitite-gneiss, 
composed  chiefly  of  quartz,  orthoclase,  plagioclase  and  microcline,  with 
biotite,  epidote  and  sphene  as  its  principal  coloured  constituents. 

Region  In  the  region  to  the  south-west  of  the  Opimika  Narrows,  the  country 

^jinikiTNar-  ^  ^^^^  wooded,  and   the  few   rocky  outcrops    encountered    have  a 
rows.  general    south-westerly  strike.     Near  the  small  bridge    on  the  old 

McLaren  lumber  road,  crossing  Opimika  Creek  less  than  a  mile 
from  the  lake-shore,  the  gneissic  rocks  are  very  evenly  and  distinctly 
foliated,  showing  interlaminations  of  reddish  light-gray  and  dark-gray 
material,  the  whole  having  a  strike  of  nearly  north-and-south  and 
dipping  west  <  20".  Two  miles  south-west  of  the  lake,  other  small  out- 
crops of  a  light-gray  granitite-gneiss  occur,  dipping  S.  50°  W.  <  35°. 
Near  the  end  of  McLaren  road,  the  rock  is  concealed  for  the  most  part 
by  sand,  but  here  and  there  hummocks  of  gneiss  occur.  One  of  these, 
situated  about  three-quarters  of  a  mile  from  the  end  of  the  road  is 
composed  of  gray  well  foliated  gneiss  dipping  S.  80°  W.  <  20°. 

Region  To  the  north-west  of  the  Opimika  Narrows  are  situated  Long  and 

north-west  of   "^jvi^ite  lakes,  which  empty  into  Lake  Temiscaming  a  short  distance  north- 
rows,  west  of  Lumsden's  depot.     These  lakes  are  noteworthy  as  affording  an 
opportunity  of  tracing  in  some  detail  the  general  outline  of  an  immense 
curve  in  the  strike,  that,  starting  at  the  south  end  of  the  Opimika  Nar- 
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rows  with  a  direction  N.  40''  W.,  circles  around  to  8,  65**  E.  at  the 
Beauvais  Narrows  on  Lake  Keepawa.  On  Long  Lake,  the  gneiss  is 
composed  of  successive  bands  of  reddish-gray,  gray  and  flesh-red  colours, 
which  vary  in  strike  from  N.  20*  W.  to  N.  7"  W.,  while  the  attitude  of 
the  layers  changes  from  nearly  horizontal  in  the  south-western  part  of 
the  lake  to  an  inclination  to  the  west  of  35°  in  the  north-eastern  part 
On  White  Lake,  the  rocks  curve  around  gradually  to  N.  53**  E.,  and  on 
the  north  shore  the  gneiss  has  a  strike  of  only  a  few  degrees  south  of 
west.  These  rocks  are  light-red,  reddish-gray,  light-gray  to  dark-gray 
gneisses,  the  layers  running  in  low,  broad  undulations  with  a  prevail- 
ing southerly  dip  at  angles  varying  from  5**  to  10*. 

On  the  north  side  of  White  Lake,  there  is  a  reddish  contorted  gneiss  On  White 
very  plainly  foliated,   a  ferromagnesian  constituent  being  present  in    ^  ^ 
long  slender  dark-greenish  bands,  while  in  the  wider  and  more  felspathic 
portions  such  coloured  constituents  are  almost  entirely  absent. 

To  the  north-east  of  McMartin  Point,  on  the  portage  going  to  White  On  portage  to 
Beaver  Lake,  the  gneiss  is  exceedingly  well  foliated,  running  in  long  Lake, 
generally  straight  and  somewhat  continuous  bands  of  alternating  light- 
and  dark-gray  colour  and  varying  in  strike  from  N.  40°  S.  to  N.  50°  B.: 
with  a  prevailing  north-westerly  dip  at  high  angles  generally  about  75°. 
Exposures  on  the  south  shore  of  White  Beaver  Lake  exhibit  a  light 
reddish-gray  gneiss  in  successive  bands  of  lighter  and  darker  colours,  the 
whole  showing  a  changeable  strike  from  N.  60°  E.  to  N.  68°  E.,  while 
the  folia  are  nearly  if  not  quite  vertical. 

Between  McMartin  Point  and  Latour's  mills,  the  east  shore  of  Lake  Of  east  shore 
Temiscaming  is  very  high  and  precipitous  and  for  considerable  stretches  J-^  ^oint. 
presents  perpendicular  rocky  cliffe.  For  two  miles  above  McMartin 
Point,  the  gneiss  is  comparatively  massive  and  chiefly  of  the  red 
variety,  although  gray  bands  may  be  noticed  marking  the  foliation. 
This  rock  has,  in  general,  a  dip  N.  65°  W.  <  35°  to  80°.  The  com- 
bined action  of  the  weather  and  the  waves  of  the  lake  have  served  in 
many  places  to  remove  an  appreciable  portion  of  the  softer  and  more 
micaceous  bands,  leaving  the  red  felspathic  parts  standing  out  in 
rather  prominent  relief,  smoothed  and  planed  as  a  result  of  glacial 
action.  The  surface  now  exposed  exhibits,  in  great  perfection,  even  the 
smallest  bondings  and  foldings  which  these  rocks  have  undergone.  In 
the  last  half  mile  of  the  distance  already  mentioned,  the  gneissic  rocks 
seem  to  strike  approximately  with  the  trend  of  the  shore-line,  exhibit- 
ing beautiful  examples  of  contortion,  while  in  other  places  the  rock 
lies  in  a  series  of  low  undulating  folds.  Above  this,  for  a  little  over 
four  miles,  and  extending  a  short  distance  beyond  Latour's  mills,  are 
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almost  continuous  exposures  of  micaceous  or  granitite-gneiss,  which 
is  so  evenly  laminated  that  slabs  could  residily  be  obtained  of 
almost  any  dimensions  for  flagstones.  The  strike  is  very  regular, 
generally  about  N.  15'  E.,  and  the  dip  easterly  <  50**  to  80".  The 
alternating  bands  composing  the  gneiss  are  usually  reddish,  grayish 
and  dark-gray  in  colour. 

On  the  western  shore,  for  a  short  distance  both  above  and  below 
McMartin  Point,  the  rocks  are  somewhat  similar  in  character,  the 
strike  varying  from  S.  35°  W.  to  S.  90**  W.,  while  the  inclination, 
which  is  towards  the  north-west,  changes  from  an  angle  of  65"*  to  35*. 

About  a  mile  above  McMartin  Point,  on  the  west  shore,  the  gneiss 
is  much  contorted,  and  in  one  place  presents  a  low,  dome-shaped 
anticlinal  arch,  the  banding  of  the  gneiss  dipping  either  to  the 
north-west  or  south-west  at  low  angles.  Nearly  two  miles  above 
McMartin  Point,  or  ten  miles  south  of  the  mouth  of  the  Keepawa, 
the  gneiss  is  made  up  of  alternate  layers  in  which  a  relatively  greater 
amount  of  felspar  and  quartz  or  biotite  and  hornblende  are 
respectively  present.  The  darker  bands  have  yielded  somewhat 
extensively  and  unevenly  to  atmospheric  decay,  the  felspathic  layers 
standing  out  in  rib-like  forms.  The  strike  is  chiefly  to  the  south- 
east, while  the  bands  have  either  an  almost  vertical  attitude  or  dip  at 
high  angle,  never  less  than  70°,  in  a  south-easterly  direction. 
Microscopical  examination  of  a  specimen  representing  the  more  basic 
portion  of  the  rock,  shows  it  to  be  a  quartz-mica-diorite-gneiss,  com- 
posed essentially  of  plagioclase,  orthoclase,  quartz,  hornblende,  biotite 
and  epidote,  with  sphene,  apatite  and  zircon  as  accessory  constituents. 

Opposite  Latour's  mills,  and  for  a  short  distance  both  north  and 
south,  the  gneiss  is  well  laminated,  exhibiting  precisely  similar 
features  to  that  on  the  opposite  side  of  the  lake.  The  felspathic  bands, 
which  are  usually  flesh-red,  are  rather  fine-grained  and  contain  little 
quartz  or  mica,  while  the  darker  bands  show  a  superabundance  of 
biotite  and  other  coloured  constituents. 

In  several  places,  associated  with  this  gneiss  and  evidently  caught 
up  in  it,  are  irregular  masses  of  a  dark-green,  almost  uralitic  diaba.se. 
with  somewhat  large  and  glistening  scales  of  dark-brown  mica.  The 
surface  of  this  rock  weathers  very  unevenly,  presenting  a  very  rough 
and  pitted  character.  This  roughness  is  increased  by  a  series  of  intri- 
cate, reticulating  dykes  of  a  fine-grained  aplite  or  granite  that  stand  out 
in  strong  relief.  Under  the  microscope,  the  rock  is  seen  to  be  an 
altered  diabase,  the  hornblende  showing  undoubted  evidence  of  having 
been  derived  from  pyroxene,  while  traces  of  a  rude  ophitic  structure 
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can  still  be  detected.     The  other  minerals  present  are  biotite,  plagiu- 
olase,  garnet  and  iron  ore.^ 

Between  Latour*s  mills  and  the  western  end  of  the  old  Indian  port-  Rooks  north 
age-route  to  Lake  Keepawa,  the  gneiss  is  not  so  regular  as  that  further  mills. 
south,  and  in  some  places  runs   parallel  with  the  shore-line,  while  at 
others  it  forms  considerable  angles  with  this  direction,  making  at  least 
one  great  bend,  which  is  shown  on  the  accompanying  map. 

The  rocks  are  either  vertical  or  dip  at  high  angles  to  the  east  and 
south-east.  A  little  south  of  the  Indian  portage,  there  are  some  dark- 
green,  almost  black,  glistening  bands  of  amphibolite,  which  occur  for  Amphibolites. 
the  most  part  interfoliated  with  the  prevailing  gneiss.  These  present 
many  of  the  characteristics  of  parallel  or  interfoliated  dykes,  and  some 
portions  of  them  cut  across  the  foliation,  but  their  true  relations  were 
not  studied  in  detail,  so  that  it  cannot  be  stated  with  certainty  whether 
they  are  of  later  origin  than  the  gneiss  with  which  they  are  associ- 
ated. The  microscopic  examination  of  two  thin  sections  shows  that, 
although  it  must  be  referred  to  as  quartz-mica-diorite-gneiss,  it  differs 
in  many  particulars  from  the  basic  bands  of  the  ordinary  gneiss  to 
which  this  name  has  also  been  applied.  It  has  very  evidently  been  Produced  by 
derived  from  the  shearing  of  a  basic  eruptive  rock,  resulting  in  its  *  ^""^fi^- 
more  or  less  complete  re-crystallization,  and  several  places  were  noticed 
throughout  the  region  where  a  similar  rock  could  be  traced  directly  and 
continuously  into  the  ordinary  massive  phase,  which  for  some  reason  had 
escaped  such  complete  deformation.  One  of  the  localities  where  this 
can  perhaps  be  seen  to  the  best  advantage,  is  on  the  shores  of  one  of 
the  smaller  bays  running  to  the  north-west,  and  forming  part  of  Leon- 
ard Inlet,  on  the  west  coast  of  Shabosagi  or  Wicksteed  Lake.  This 
amphibolite,  or  quartz-mica-diorite-gneiss,  is  composed  of  quartz,  plagio- 
olase,  hornblende,  with  an  iron  ore  (probably  titaniferous)  and  epidote, 
garnet,  apatite  and  zircon.  Associated  also  with  the  gneiss  near  this 
point  is  some  of  the  uralitic  diabase  already  described  as  occurring  on 
the  west  shore  of  the  lake. 

From  the  Indian  portage  northward  to  within  about  two  miles  of  East  shore, 
the  mouth  of  the  Montrecd  River,  the  rocks  present  the  usual  altema-  tr*^^v^?" 
tion  of  reddish,  gray,  and  almost  black  bands.    The  strike  of  the  folia- 
tion is  somewhat  irregular  or  divergent,  but  the  general  directions  are 
indicated  on  the  accompanying  map. 

Martel  Point,  as  well  as  the  shores  of  the  small  bay  to  the  south,  and 
some  small  rocky  islets  lying  close  to  the  eastern  shore  of  the  lake  in 
this  vicinity,  are  composed  of  a  dark-green,  almost  black  diorite. 

•Section  No.  68. 
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West  shore.  From  Buffalo  Rock  northwards  along  the  west  shore,  the  strike  of 

the  gneiss  does  not  show  any  wide  variation,  the  general  direction 
being  from  S.  45"  W.  to  S.  65°  W.  with  a  dip  to  the  south-east  <  40"  to 
80".  The  general  colours  are  shades  of  light-  and  dark-gray,  with  some 
reddish  bands  where  the  felspar  has  been  stained  by  iron.  A  specimen 
obtained  from  an  exposure  nearly  opposite  the  mouth  of  the  Keepawa, 
shows  a  fine-grained,  gray,  evenly  foliated,  micaceous  rock,  slightly 
discoloured  throughout  by  iron  oxide.  The  microscope  shows  the  rock 
to  be  a  granitite-gneiss,  consisting  chiefly  of  orthoclase,  quartz,  biotite 
and  epidote  and  bearing  a  close  resemblance  to  the  gneiss  exposed  near 
the  north  end  of  the  Opimika  Narrows,  although  somewhat  finer  in 
texture. 

Contact  of  The  contact  between  these  gneissic  rocks,  mapped  as  Laurentian, 

andHuronian.  and  the  Huronian  rocks,  is  exposed  on  the  west  shore  of  the  lake  about 
two  and  a  quarter  miles  south  of  the  mouth  of  the  Montreal  River. 
Immediately  south  of  the  small  creek  which  enters  the  lake  from  the 
west  four  and  a  half  miles  south  of  the  Montreal  River,  the  gneiss  has  a 
strike  of  S.  60"  W.  with  a  dip  S.  30"  E.  <85",  while  in  the  bed  of  the 
creek  itself  the  rock  is  apparently  of  a  coarse  dark  micaceous  variety, 
decomposed  almost  wholly  to  a  chlorite-schist  associated  with  some 
steatite  or  soapstone.  For  nearly  a  mile  north  of  this,  the  shore  is 
composed  of  a  flesh-red  gneissic  granite,  striking  from  N.  60"  W.  to  N. 
70"  W.  and  dipping  to  the  south-west  at  high  angles.  The  point  about 
a  mile  to  the  south  of  the  contact  is  occupied  by  a  massive  dark  mica- 
diorite  or  uralitic  diabase,  intersected  in  various  directions  by  dykes  of 
red  gneissic  material.  Near  the  junction  the  Laurentian  is  represented 
by  a  light- reddish  or  reddish -gray  gneissic  granite,  with  somewhat 
indistinct  foliation  but  no  lamination.  The  rock  is  massive,  rather 
coarse-grained,  containing  a  comparatively  small  proportion  of  bisilicate 
material.  Under  the  microscope  it  is  seen  to  be  a  granitite-gneiss,  the 
felspar  having  undergone  somewhat  advanced  saussuritization,  while 
the  biotite  originally  present  has  been  wholly  converted  into  chlorite. 


Breccia-con- 
glomerate at 
the  contact. 


Contained 
fragments. 


The  rock  in  contact  with  this  gneissic  granite  on  the  west  shore 
representing  the  Huronian,  is  the  typical  and  widespread  breccia-con- 
glomerate described  by  Sir  William  Logan  as  "slate  conglomerate"  or 
**chloritic  slate  conglomerate". 

This  rock  contains  numerous  angular  as  well  as  rounded  fragments, 
among  which  those  of  a  somewhat  coarse  flesh-red  granite  are  the  most 
abundantly  represented.  These  granite  pebbles  are  composed  chiefly 
of  flesh-red  orthoclase,  with  a  smaller  quantity  of  grayish  translucent 
quartz  and  relatively  little  biotite,  which  has  evidently  undersjone  very 
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advanced  alteration  to  chlorite.  Occasional  specimens  of  a  dark-green 
rock  which  seems  to  be  an  extremely  fine-grained  and  altered  diabase, 
were  noticed,  while  irregular  and  angular  fragments  of  simple  minerals, 
chiefly  quartz  and  felspar,  are  rather  abundant.  This  coarse  fragmen- 
tal  material  is  held  in  a  dark-green  slaty  matrix,  in  which  chlorite  and 
epidote  are  the  most  abundant  constituents.  Both  the  larger  fragments 
and  matrix  have  been  subjected  to  intense  and  long  continued  pressure. 
The  coarser  fragments  are  squeezed  out  in  a  direction  at  right  angles 
to  the  line  of  junction,  while  the  softer  and  more  yielding  matrix 
curves  around  these  inclusions. 

The  granite  and  conglomerate  are  very  closely  and  firmly  cemented  Actual  line  of 
together  along  their  line  of  junction,  and  it  would  be  quite  easy,  were  J"'*^"^"* 
it  not  for  the  broken  and  jointed  character  of  both  rocks,  to  secure 
pieces  exhibiting  portions  of  each  in  the  same  band  specimen.  The  line 
of  contact  in  the  immediate  vicinity  of  the  lake  runs  in  a  general 
direction  of  S.  75°  W.,  but  this  line  is  not  perfectly  straight,  as  the 
granite  has  a  somewhat  sinuous  edge  which  is  followed  very  faithfully  by 
similar  irregularities  in  the  schistose  structure  of  the  breccia-conglomer- 
ate. It  is  quite  evident  from  an  inspection  of  the  coarser  fragments 
that  they  have  not  been  derived  from  the  disintegration  of  the  gneissic 
rocks  with  which  these  elastics  come  in  contact,  for  the  minerals  com- 
posing them  are  much  coarser  in  their  method  of  crystallization  and  of 
a  deeper  red  colour,  resembling  closely  in  these  particulars  the  granite 
exposed  on  both  shores  of  the  lake  to  the  north  of  the  Old  Fort  Narrows. 
Besides,  the  rock  in  immediate  contact  with  these  Laurentian  gneisses 
often  contains  far  fewer  fragments  of  such  materials  than  exposures  of 
similar  rock  farther  removed  from  the  line  of  junction. 

The  Huronian  to  the  south  of  Montreal  River,  on  the  west  shore  of  Character 
the  lake,  is  as  a  rule  represented  by  a  fine-grained  felspathic  sandstone,  near  M^'treal 
generally  of  a  pale  greenish-gray  colour.     Microscopic  examination  of  River. 
a  specimen  obtained  about  a  mile  and  .three-quarters  south  of  the  mouth 
of  the  river,  shows  this  rock  to  be  made  up  of  angular,  sub-angular  and 
occasionally  of  rounded  fragments  of  orthoclase,  quartz,  plagioclase  and 
microcline,  cemented  together  by  similar  material  in  a  finer  state  of 
division,  with  some  chlorite,  epidote  and  serecite  often  filling  in  the 
smaller  interstices.     In  many  places  this  rock  is  very  hard  and  flint- 
like in  character,  breaking  readily  under  the  hammer  with  a  splintery 
or  conchoidal  fracture.     It  occurs  in  somewhat  thin  beds,  often  shaly^ 
dipping  S.  83**  W.  <  20*  while  a  set  of  cleavage  planes  which  have  been 
developed  as  a  result  of  pressure  dip  S.  20*  E.  <  70*.     At  the  point  just 
north  of  the  contact,  the  rock  is  a  greenish-gray  compact  slaty  grey- 
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wack^,  which  has  evidently  been  subjected  to  great  pressure  and  alter- 
ation, for  a  distinct  foliation  or  schistose  structure  has  been  developed, 
the  various  bands  of  the  rock  being  squeezed  out  into  lens  or  pod-shaped 
areas,  while  pronounced  curves  in  the  direction  of  the  schistosity  may 
be  observed,  due  to  the  unequal  resistance  deformation  offered  different 
bands  and  portions  of  the  rock.  At  the  immediate  line  of  contact  the 
parallel  structure  of  both  Laurentian  and  Huronian  comform  with  one 
another,  these  being  produced  as  a  result  of  mutual  reaction,  the  resist- 
ance offered  by  the  neighbouring  clastic  primarily  determining  the  direc 
tion  of  foliation  in  the  granite,  while  the  forces  of  upheaval  in  the 
gneiss  have  served  to  compress  very  materially  the  neighbouring  clastic 
rocks.  The  Huronian  strata  which  are  here  present,  form  a  curiously 
lengthened  wedge-shaped  strip  between  the  .Laurentian  granite  and  the 
laccolitic  or  overflow  mass  of  diabase  which  constitutes  the  summit  of 
the  "  King  of  the  Beaver." 

East  shore,  On  the  east  shore  of  the  lake,  from  M artel  Point  northward,  the 

tel^oint.^^  Laurentian  is  represented  almost  altogether  by  a  pale  flesh-red  granite, 
showing  little  or  no  bisilicate  material,  the  principal  coloured  con- 
stituent being  epidote,  which  is  somewhat  abundant.  The  contact 
between  this  rock  and  the  breccia-conglomerate  of  the  Huronian,  is,  on 
the  east  side  of  the  lake,  about  three  miles  north  of  the  Montreal  River. 
The  actual  contact  is  concealed,  but  outcrops  of  both  rocks  occur  within 
a  space  of  less  than  one  hundred  yards  and  from  these  it  would  seem 
that  the  line  intersects  the  shore  at  a  point  immediately  south  of  a 
small  creek  which  empties  into  the  lake  in  this  vicinity.  Inland,  the 
line  is  effectually  hidden  by  overlying  drift  material,  but  its  general 
direction  seems  to  be  very  approximately  N.  55**  E. 

The  granite  near  the  contact  contains  a  large  irregular  mass  of  a 
coarse  dark-green  diorita  An  area  of  finer  crystalline  chlorite-schist 
runs  at  right  angles  to  the  line  of  junction,  and  may  represent  either  a 
small  basic  dyke  which  has  been  subjected  to  pressure,  or  an  extremely 
altered  fragment  of  the  Huronian  greywack^  which  has  been  caught 
up  in  the  granite. 

Character  of         In  the  breccia-consrlomerate  the  matrix  is  often  present  in  very  sub- 
brec3ia-con-  .mi  i        i         i.  i.     i  i 

glomerate.        ordinate  quantity,     The   most  abundant  fragments  are  of  the  usual 

biotite-granite   type,   while  others  of  a  pale  grayish  granitic  rock,  are 

seen  in  thin  sections  under  the  microscope  to  consist  of  phenocrysts  of 

plagioclase  or   orthoclase  imbedded  in  a  fine-grained  quartz-felspar 

groundmass.     Besides  these,  there  are  some  fragments  composed  of  a 

fine-grained  altered  diabase  and  others  of  a  greenish-gray  slaty  rock 

(resembling  in  a  most  marked  manner  the  compact  variety  of  the  grey- 

wack^  of  the  I(uronian)  and  some  gray  quartz. 
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The  material  filling  the  interspaces  is  seen  under  the  microscope  to  Stratification, 
consist  of  a  confused  aggregate  of  scales  and  grains  of  chlorite  and 
epidote,  with  abundantly  disseminated  particles  of  iron  ore  and  fine 
granules  of  sphene  and  epidote.  At  first  sight  this  conglomerate, 
occurring  as  it  does  in  very  massive  beds,  with  no  pronounced  parallel- 
ism in  the  arrangement  of  the  larger  fragments,  seems  devoid  of  any 
definite  structural  features,  but  a  closer  inspection  shows  the  strike  to 
be  about  N.  50"  E.  while  the  dip  is  to  the  south-east  <  10**.  As  here 
exposed  it  forms  a  hill  about  four  hundred  feet  in  height,  presenting  a 
very  sharp  and  abrupt  northern  face,  while  to  the  south  it  slopes  more 
gradually  down  towards  the  line  of  demarcation  between  the  two 
formations.  To  the  north  and  west,  this  rock  is  succeeded  by  a  dark 
greenish-gray,  compact,  slaty  rock  which  seems  to  underlie  the  breccia- 
conglomerate,  although  in  other  sections  the  conglomerate  occurs  at  the 
very  base  of  the  Huronian.  The  exposures  at  this  place,  however,  are 
not  in  immediate  contact,  so  that  the  relations  of  the  two  could  not  be 
ascertained  with  certainty. 

On  the  small  island  in  Lavallee  Bay,  the  rook  is  a  fine-grained,  Rocks  on 
greenish-gray  greywack^,  much  squeezed  and  jointed,  breaking  with  a 
conchoidal  and  somewhat  splintery  fracture.  The  small  island  near 
the  east  shore  about  a  mile  south-east  of  Roche  McLean  is  also  formed 
of  a  similar  greenish-gray  compact  felspathic  sandstone  rather  massive 
in  structure. 

The  western  shore  of  Lake  Temiscaming,  from  the  Montreal  River  West  shore 
to  Roche  McLean,  is  occupied  by  the  massive,  bedded,  breccia-con-  River  to 
glomerate  which  dips  in  a  westerly  direction  at  an  angle  of  15**     This  SP^J^ 
rock  has  already   been  described.     A  specimen  obtained   from   an 
exposure  about    two  miles    north  of   the  Montreal  River,  however, 
showed  the  matrix  to  be  relatively  more  abundant  than  usual.     The 
diabasic  pebbles  are  also  more  plentiful  than  those  of  red  granite, 
while  fragments  of  simple  minerals  predominate  greatly  over  those  of 
composite    rocks.     The  quartz    and  felspar  fragments    are  sharply 
angular,    while  the  composite  individuals  are  as  a  rule  somewhat 
rounded. 

In  the  conglomerate  near  Roche  McLean,  the  pebbles  are  more 
rounded  and  much  more  sparsely  disseminated  through  the  matrix. 
Pieces  of  an  extremely  altered  diabase  were  noticed  and  also  some  of  a 
fine-grained  greatly  crushed  quartz,  filled  with  small  scales  of  serecite 
and  chlorite.  The  reddish  pebbles  are  of  the  prevailing  type  of 
biotite-granite  or  granitite.  Roche  McLean  itself  is  a  large  rounded 
and  glaciated  hummock  of  this  breccia-conglomerate,  separated  from 
the  west  shore  by  a  narrow  interval  at  high  water. 
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To  the  north  of  Roche  McLean,  the  western  shore  for  a  distance  of 
a  little  over  a  quarter  of  a  mile,  is  occupied  by  a  series  of  dark-gray 
slaty  rocks,  the  only  structural  feature  discernible  being  the  planes  of 
cleavage,  which  dip  northward  at  a  high  angle.  This  comes  in  contact 
with,  and  is  somewhat  altered  by,  a  small  intrusion  of  diabase  which  is 
doubtless  an  extension  of  the  large  mass  which  comes  out  on  the 
eastern  shore  at  Quinn  Point.  To  the  north  of  this  diabase,  the  mas- 
sive breccia-conglomerate  again  outcrops,  and  is  penetrated  by  a 
mass  or  dyke  of  similar  diabase,  but  with  this  slight  interruption  con- 
tinues northward  along  the  shore  almost  as  far  as  Island  Point. 

This  point  in  so  named  because  of  the  existence  at  high-water  of  a 
narrow  and  shallow  channel  separating  it  from  the  western  shore.  It 
is  composed  of  a  much  squeezed,  contorted  and  altered  slaty  grey  wack^, 
containing  a  considerable  quantity  of  epidote.  It  is  pierced  through- 
out by  small  and  intricate  granitic  intrusion  which  have  evidently  assis- 
ted materially  in  hardening  and  otherwise  changing.  To  the  north  this 
rock  is  again  succeeded  by  a  conglomerate,  containing  the  usual  abund- 
ance of  granitic  fragments  embedded  in  a  dark-green  diabasic  or  dioricic 
paste,  resembling  a  diabase-tuff.  Aboutaquarter  of  a  mile  north  of  Island 
Point,  this  rock  comes  in  contact  with  a  fine-grained  hornblende-granite 
that  forms  the  shores  of  the  bay  to  the  south  of  Pointe  a  la  Barbe, 
extending  inland  in  a  north-westerly  direction  and  possibly  connected 
with  the  mass  of  granite  exposed  on  the  western  shore  of  the  lake  above 
the  old  Fort  Narrows,  although  it  is  very  different  in  appearance  from 
this. 

In  many  places,  this  granite  shows  dark  patches,  generally  oval  or 
rounded  in  outline,  varying  in  diameter  from  a  few  inches  to  a  foot  or 
more.  These  patches  are  caused  by  the  segregation  of  the  coloured 
constituents  and  the  more  or  less  complete  exclusion  of  the  felspar  and 
quartz.  They  constitute  what  are  familiarly  known  as  the  "dark 
spots''  (ausscheidungen)  so  commonly  seen  in  granites,  and  evidently 
represent  the  first-formed  nuclei  in  a  slow-cooling  magma. 

Quinn  Point,  is  the  name  usually  applied  to  a  series  of  rugged 
hills  that  form  the  shoreward  extension  of  a  pronounced  range  that 
extends  with  little  interruption  for  some  miles  to  the  north-east.  The 
rock  composing  these  hills  is  a  dark  greenish-gray  uralitic  diabase,  in 
which  the  ophitic  structure  is  generally  apparent  to  the  eye.  The  rock 
varies  in  texture,  the  coarse  phases  assuming  more  of  the  holocrystalline 
or  granitoid  structure,  characteristic  of  gabbro.  Jointed  structure  is 
very  perfectly  developed,  one  set  of  planes  dipping  westward  <  80**  while 
another  series  dips  eastward  ^12\     The  rock  is  composed  chiefly  of 
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plagioclase,  which  frequently  contains  much  disseminated  iron  oxide, 
giving  it  a  red  hue,  and  hornblende,  which  has  evidently  resulted  from 
the  alteration  of  augite.  A  small  quantity  of  some  carbonate  (probably 
dolomite)  a  little  interstitial  quartz  and  titanic  iron  ore  were  also 
noticed. 

The  Gull  Rock  Islands  are  situated  about  half  a  mile  north  of  Quinn  Gull  Rock 
Point.  There  are  two  of  them,  presenting  low  rounded  and  well 
glaciated  sul*faces,  but  little  raised  above  the  high-water  level  of  the 
lake  and  almost  destitute  of  vegetation.  The  rock  composing  them  is 
the  breccia-conglomerate,  containing  very  numerous  and  often  well 
rounded  pebbles  and  boulders,  chiefly  of  red  and  reddish-gray  granite, 
with  some  of  a  compact  dark-green  altered  diabase  and  a  few  of  a  fine- 
grained greatly  crushed  quartzite.  The  matrix  consists  of  the  same 
sort  of  material  in  a  finer  state,  with  greenish  chlorite  filling  in  the 
smaller  interspaces. 

Moose  Rock  is  the  name  applied  to  a  huge  boulder  of  rounded  out-  Moose  Rock, 
line,  perched  upon  a  shoal.     It  is  almost  thirty  feet  in  diameter  and 
must  have  been  detached  from  the  clifis  of  similar   rock  on  the  east 
shore,  over  a  mile   to  the  northward  of  its  present  site,  it  has  been 
moved  during  the  glacial  period. 

The  northern  end  of  Point  k  la  Barbe,  on  the  west  shore,  about  two  Breccia  of 
miles  south  of  the  Old  Fort  Narrows,  is  formed  by  an  island  which,  at  b^J.^* 
high-water,  is  divided  into  two  almost  equal  parts,  connected  by  a 
slender  rocky  peninsula.  The  rock  composing  it  resembles  the  finer- 
grained,  hardened  and  altered  matrix  of  the  breccia-conglomerate.  On 
the  opposite  shore  a  steep  rocky  point  juts  out  into  the  lake,  forming  a 
narrows.  The  breccia-conglomerate  is  here  exposed  for  a  considerable 
distance  along  the  shore  either  way,  reaching  to  within  about  a  quarter 
of  a  mile  of  the  mouth  of  the  Little  River.  The  shore-line  at  this  point 
rises  steeply  into  a  hill  nearly  four  hundred  feet  in  height,  forming  the 
shoreward  extension  of  a  conspicuous  ridge  that  runs  for  several  miles 
to  the  north-east,  and  marks  the  southern  limit  of  the  Little  River 
valley.  The  rock  has  a  strike  of  about  N.  60**  E.,  and  a  dip  at  low 
angle,  less  that  5**,  to  the  north- vest.  The  breccia-conglomerate  here 
passes  upward,  by  a  gradual  diminution  of  the  larger  fragments,  into  a 
compact,  fine-grained  arkose  sandstone  or  grey  wack^,  that  is  exposed 
along  the  shore  toward  the  mouth  of  the  Little  River.  Under  the  Microscopic 
microscope,  this  rock  is  seen  to  be  made  up  of  partly  rounded  frag-  character, 
ments  of  quartz,  orthoclase,  microcline  and  oligoclase,  embedded  in 
a  matrix  proportionately  less  in  quantity  and  composed  chiefly  of 
chlorite  and  sericite.  The  fragments  are  nearly  equal  in  size  and  show 
13 
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no  pronounced  rounding.     The  greenish  colour  is  owing  mainly  to  the 
large  amount  of  chlorite  present  in  the  matrix. 

To  the  north,  and  in  ascending  order,  this  rock  is  succeeded  by  a 
somewhat  coarse-grained  sandstone  or  grit,  which  forms  the  point 
immediately  north  of  the  mouth  of  the  Little  River.  It  also  extends 
across  the  lake,  occupying  a  corresponding  promontory  on  the  west 
side,  known  as  Blueberry  Point.  On  both  sides  of  the  lake  the  rock 
occurs  in  thick  massive  beds,  the  stratification  being  shown  only  by 
the  occurrence  of  conglomeritic  bands  disposed  in  a  somewhat  con> 
stant  direction.  The  rock  is  much  jointed  and  broken,  the  fragments 
having  a  rough  rhombohedral  outline.  To  the  north,  it  is  concealed  in 
great  part  by  the  deep  and  extensive  sand  and  gravel  deposits  that 
form  the  narrows  opposite  the  Old  Fort,  but  occasional  outcrops  may 
nevertheless  be  noticed.  The  rock  extends  along  the  east  shore  of 
the  lake,  nearly  thre&  quarters  of  a  mile  north-east  of  the  Nar- 
rows, where  it  reposes  directly  on  a  massive  red  biotite-granite, 
although  the  actual  junction  is  concealed.  To  the  south  of  the  nar- 
rows, the  rock  occurs  either  in  horizontal  beds  or  dipping  at  a  low 
angle  to  the  north-west,  but  north  of  the  narrows  it  seems  to  dip 
S.  WK  <20'* 

A  specimen  obtained  from  a  point  composed  of  this  rock  about  half 
a  mile  east  of  the  Old  Fort,  is  a  pale  yellowish-green  coarse-grained 
quartzite  or  grit.  The  thin  section  under  the  microscope  shows  it  to 
be  composed  of  quartz  and  felspar  embedded  in  a  groundmass  made  up 
of  pale  yellowish-green  sericite,  for  the  most  part  present  in  exceed- 
ingly minute  scales. 

The  granite  which  replaces  the  quartzite  to  the  north-east  of  the 
narrows,  is  exposed  on  both  sides  of  the  lake.  It  forms  the  western 
shore  as  far  as  Paradis  Bay,  a  distance  of  about  four  miles,  and 
extends  from  half  a  mile  to  a  mile  inland.  On  the  east  side  it  com- 
poses Wine  Point  and  the  southern  shore  of  Kelly  (Priests)  Bay, 
extending  for  a  short  distance  west  of  the  steamboat  wharf  to  the 
point  already  mentioned,  about  three-quarters  of  a  mile  north-east  of 
the  Old  Fort  Narrows.  In  all,  these  granite  exposures  cover  roughly 
an  area  of  six  miles.  Microscopically,  the  granite  is  rather  coarse  in 
texture  and  of  a  deep  fiesh-red  colour,  owing  to  the  marked  predomin- 
ance of  the  felspathic  constituents,  all  of  which  have  been  abundantly 
stained  by  iron. 

Several  small  areas  were  noticed  which  have  assumed  a  greenish 
colour  owing  to  the  epidotization  and  sericitization  of  a  portion  of  the 
felspar ;  but  such  decomposed  portions  are  proportionally  insignificant) 
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and  the  whole  mass  of  the  rock  is  extremely  uniform,  not  only  in  colour 
but  in  the  relative  abundance  and  mode  of  development  of  its  mineral 
constituents.  The  quartz  occurs  for  the  most  part  in  somewhat 
rounded  though  irregular  isolated  areas,  giving  to  the  rock  a  conglome- 
ritic  or  porphyritic  appearance,  a  fact  noted  by  Sir  William  Logan  on 
the  manuscript  map  embracing  his  survey  of  this  lake  made  in  1845. 
Indeed,  the  rock  at  first  glance  presents  a  marked  resemblance  to  some 
of  the  brick-red  quartz-porphyrites  of  Lake  Superior.  The  ferromagne- 
sian  constituent  is  present  in  very  small  quantity  and  is  now  almost 
wholly  converted  to  chlorite,  the  deep  green  colour  of  this  mineral 
being  probably  the  reason  that  the  rock  has  hitherto  been  described  as 
a  hornblende-granite. 

On  previous  geological  maps  covering  this  area,  this  granite  received  Former  views 
the  colouration  usually  applied  to  an  acid  eruptive,  and  as  nothing  this  gnJiL. 
was  stated  to  the  contrary,  it  was  very  naturally  inferred  that,  as  such, 
it  was  of  later  age  than  the  Huronian  elastics  with  which  it  is  associ- 
ated.    Sir  William  Logan  in  his  early  report  does  not  give  any  details 
of  its  relations  with  the  neighbouring  stratified  rocks,  but  only  speaks 
of  it  as  'interrupting''  the  sandstones  on  Lake  Temiscaming.     During 
the  progress  of  the  present  survey,  a  detailed  examination  was  made  of 
the  line  of  junction   between  this  granite  and  the  quartzite-grit.     The 
best  locality  for  investigating  the  various  contact  phenomena,  is  situ- 
ated in  the  small  bay  immediately  west  of  the  steam-boat  wharf  at 
Bale  des  P^res.     In  addition  to  the  observations  made  on  the  ground 
a  large  suite  of  specimens  was  obtained  illustrative  of  the  line  of  junction, 
for  microscopic  examination. 

The  facts  obtained  indicate  the  derivation  of  this  quartzite-grit   or  Clastic  rocks 
arkose  from  the  disintegration,  in  situ,  of  the  granite,  and  is  believed  to  {^^^      "*°* 
be  an  almost  unique  example  of  the  recognition  of  a  portion  of  the  ori- 
ginal granitic  floor  upon  which  the  Huronian  sediments  were  deposited 
and  from  which  they  were  derived. 

In  the  vicinity  of  the  line  of  junction  between  the  two  rocks,  the  Line  of  junc- 
arkose  or  quartzite  may  be  seen  dipping  away  from  the  mass  of  the  ^^°' 
granite  at  a  very  low  angle.     The  massive  and  jointed  character  of  the 
beds  of  the  arkose,   render  it  impossible  to  ascertain  exactly  all  the 
minute  details  of  the  structural  relations,  but  it  is  clear  that  the  quart- 
zite originally  transgressed  upon  the  surface  of  the  granite  almost  hori- 
zontally.    The  granite  has  been  unequally  eroded  and  truncated,  so 
that  the  present  line  of  contact  between  the  two  rocks  is  undulating 
and  irregular. 
13J 
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Passage  beds.  From  a  distance,  the  line  appears  to  be  sharp  and  abropt,  the  green 
ish  colour  of  the  quartzite  showing  up  very  clearly  and  distinctly  in 
contrast  to  the  red  colour  of  the  granite.  A  closer  inspection,  however, 
showed  that  there  is  a  gradual  passage  upward  and  outward  from  the 
main  granite  mass  to  the  overlying  arkose.  Macroscopically  this  pas- 
sage consists  in  a  gradual  loss  of  the  red  colouration  of  the  unaltered 
granite  and  the  progressive  appearande  in  its  arkose  of  a  yellowish-green 
hue,  although  along  the  immediate  contact  there  is  no  visible  change 
in  the  position  of  the  constituent  minerals. 

Thin  sections  of  the  least  altered  portions  of  the  granite  exhibit  a 
normal  holocrystalline  hypidiomorphic  structure,  with  a  tendency  to 
idiomorphic  development  on  the  part  of  the  plagioclase.  The  rock  is 
a  rather  typical  biotite-granite. 

The  quartz  is  somewhat  cracked  and  the  felspar  and  biotite  are  more 
or  less  altered,  but  the  rock,  as  a  whole,  is  fairly  fresh,  and  neither 
dynamic  nor  chemical  forces  have  acted  on  it  to  such  an  extent  as  to 
render  its  true  character  and  origin  doubtful. 

The  junctions  between  the  grains  of  the  various  minerals  are  sharp 
with  no  interstitial  granulated  material.  The  quartz  is  the  ordinary 
granitic  variety  and  is  filled  with  minute  inclusions,  frequently 
arranged  in  irregular  interlacing  bands.  Many  of  these,  when  highly 
magnified,  prove  to  be  cavities  filled  with  fluids  and  often  containing 
movable  bubbles.  The  larger  quartz  grains,  under  polarized  light, 
are  seen  to  be  made  up  of  an  aggregate  of  smaller  grains  with  difiering 
orientation,  and  the  quartz  has  a  distinct  but  not  excessive  undulatory 
extinction.  The  predominent  felspar  is  generally  microcline,  which 
can  be  seen  in  all  its  varions  stages  of  development  from  grains 
exhibiting  only  an  indistinct  moir^  structure  (Plate  V.,  fig.  2)  to  those 
in  which  the  cross  hatching  is  perfectly  developed  (Plate  V.,  fig  2.) 
The  former,  however,  are  the  more  abundant.  It  is  turbid  and  much 
stained  with  iron  oxide. 

Plagioclase.  Plagioclase  is  as  a  rule  quite  abundant,  and  as  already  remarked, 

exhibits  a  tendency  to  idiomorphic  development.  It  is  frequently 
embedded  or  intergrown  with  the  orthoclase  and  microcline.  The 
individual  sections  are  broad  and  tabular,  parallel  to  M.,  and  show  in 
great  perfection  the  fine  striation  due  to  multiple  twining.  Their 
outlines  are  more  or  less  rounded.  Carlsbad  twins  appear  to  be  rare, 
but  were  occasionally  observed.  Zonal  structure  was  noticed  in  only  a 
very  few  instances  and  then  was  not  at  all  pronounced.  Like  the 
orthoclase  and  microcline,  this  felspar  is  turbid,  in  consequence  of 
incipient  alteration,  and  little  scales  of  sericite  are  scattered  through 


Microcline 
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it.  Inclusions  of  biotite  are  not  infrequent.  Bending  of  the  twin 
lamellse  is  rare,  and  exists  only  in  a  very  slight  degree.  The  mean  of 
several  determinations  gave  about  -f-l^'  *s  the  extinction-angle 
measured  on  M.,  between  adjacent  lamellae,  showing  the  felspar  to 
belong  probably  to  the  acidic  end  of  the  oligoclase  series.  As  usual, 
where  alteration  is  commencing,  it  shows  itself  in  the  centre  of  the 
crystals. 

Biotite  was  the  only  ferro-magnesian  constituent  noted  in  the  sec-  Biotite. 
tion.  It  forms  irregular  plates  and  flakes  which  are  considerably 
altered  to  chlorite.  The  original  brown  colour  of  the  material  has 
been  changed  to  a  light-green,  but  without  entirely  obliterating  the 
optical  characters  of  the  biotite.  Inclusions  of  ilmenite  with  leucoxene, 
are  common.  The  mineral  is  not  very  abundant  in  this  particular 
section. 

Ilmenite  is  the  iron  ore  present  in  the  rock,  always  accompanied  by  Ilmenite. 
its  alteration -product  leucoxene,  and  in  some  instances  immediately 
associated  with  zircon  and  apatite  crystals.  Occasionally  it  may  be 
observed  replacing  titanite,  skeleton  forms  of  the  latter  mineral,  with 
sharply  defined  acute  rhombic  outlines,  being  filled  with  a  mixture  of 
carbonates,  ilmenite,  etc. 

Chlorite  is  present  in  the  rock  as  the  final  stage  of  alteration  of  the  Other  constit- 
biotite.  '  uent  minerals. 

A  few  irregular  grains  and  crystals  of  zircon  with  well-defined  zonal 
structure  were  noted,  and  exhibited  the  usual  optical  characters  of  the 
species. 

Apatite  is  also  present,  but  is  not  very  abundant,  occurring  in  small 
crystals  and  irregular  grains. 

Sericite,  or  an  allied  hydrous  mica,  is  present  in  minute  scales  and 
flakes  scattered  through  the  felspar,  as  the  result  of  their  alteration* 
Red  oxides  of  iron  are  abundant. 

At  the  other  extreme,  the  derived   arkose   or  quartzite-grit  show  derived 

distinctly  rounded  and  water-worn  fragments,  chiefly  of  grayish  trans-  n-atenaU  ot 

...       *  ^,  ,..,,,  thearkoee. 

lucent  quartz,  varying  in  size  from  those  only  microscopically  observ- 
able, to  others  which  are  sometimes  an  inch  in  diameter  and  are  arranged 
in  layers  which  have  evidently  resulted  from  a  sorting  of  the  material 
by  water  action.  These  fragments  are  embedded  in  a  groundmass  or 
cement  varying  greatly  in  proportionate  quantity  and  composed  of  a 
confused  mass  of  minute  sericite  scales,  being  the  argillaceous  product 
of  the  decomposing  felspar. 
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Progress  of  The  series  of  thin  sectioDs  studied  represent  the  various  stages  in  the 

granite.  process  of  the  degradation  of  the  granite,  in  consequence  of  which  the 

overlying  arkose  has  been  produced.  The  first  step  shows  the  develop- 
ment of  microcline  at  the  expense  of  the  orthoclase,  accompanied  by  an 
incipient  sericitization  of  the  felspars,  which  is  noticeable,  to  a  con- 
siderable extent,  even  in  the  least  altered  specimens.  This  is  accom- 
panied by  marked  alteration  of  the  biotite  to  chlorite,  the  develop- 
ment of  a  distinct  undulous  extinction  in  the  quartz,  and  a  cracking 
Second  stage  of  some  of  the  individual  grains.  A  further  stage  is  reached  when  the 
quartz  is  accompanied  by  the  occurrence  of  mosaic-like  areas  between 
the  larger  grains,  while  these  latter  show  very  pronounced  strain- 
shadows.  The  plagioclase  likewise  shows  more  frequent  evidence  of 
presure  in  its  twinning,  the  lamellae  often  in  these  cases  ending 
abruptly  against  cracks  traversing  the  crystal.  Bending  of  the 
lamellae  is  more  frequent,  while  the  alteration  of  biotite  to  chlorite  is 
more  complete,  and  is  frequently  accompanied  by  the  deposition  of 
iron  ore  between  the  flakes. 

Third  stage.  This  is  closely  followed,  marking  what  may  be  called  the  third  step 
in  the  transition,  by  an  appreciable  advance  in  the  alteration  of  the 
felspar,  especially  of  the  plagioclase,  which  becomes  traversed  by  a 
series  of  cracks  filled  with  sericite,  the  alteration  extending  outward 
into  the  main  mass  of  the  individual  grains  ;  but  there  is  still  no  evi- 
dence of  motion  or  shoving  apart  of  the  fragments. 

Fourth  stage.  A  fourth,  and  somewhat  sudden  advance,  appears  when  the 
alteration  of  the  felspars  has  proceeded  to  an  extreme  degree,  while 
certain  fragments  have  been  shoved  apart  Each  individual  grain 
still  occupies  the  same  relative  position  with  regard  to  the  other  mine- 
ral constituents,  but  in  places  portions  of  quartz  and  felspar,  especially 
the  former,  can  be  noticed  to  have  changed  their  position  along  certain 
cracks  traversing  the  grains,  the  portions,  however,  being  never  widely 
separated.  The  plagioclase  has  been  almost  completely  saussuritized, 
leaving  the  unaltered  quartz  grains  in  almost  the  original  position  occu- 
pied by  them.  The  microcline  and  orthoclase,  though  badly  decom- 
posed, have  not  undergone  such  complete  alteration  as  the  plagioclase. 

Fifth  stage  The  fifth  stage  is  reached  when  both  orthoclase  and  microcline  have 
undergone  somewhat  complete  decomposition,  some  of  the  individuals 
being  now  represented  by  an  intricate  mass  of  their  alteration-products. 
This  is  accompanied  by  markedly  uneven  extinction  in  the  quartz 
grains,  as  well  as  by  a  cracking  and  separation  of  quartz  and  felspar- 
crystals,  which  is  more  evident  in  the  former. 

Sixth  stage.  The  sixth  and  final  stage  in  the  process,  shows,  that  the  felspars  have 

almost  entirely  disappeared,  although  occasionally  irregular  cores  o 
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Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  1.— Biotite-granite  or  granitite,  near  Cedar  Point,  east  side  Lake  Temiscaming— orthoclase, 
•quartz,  plagioclase  and  chloritized  biotite.     X  52. 

Fig.  2.— Effects  of  pressure,  granulation,  and  the  formation  of  microcline  in  arkose,  near  Baie  des 
P^res,  Lake  Temiscaming.     X  52. 

Fig.  3.— Formation  of  microcline  and  moving  apait  of  minerals,  of  arkose  resulting  from  degradation 
of  granitite,  near  Baie  des  Peres,  Lake  Temiscaming.     X  52. 

Fig.  4. —Decomposition  of  felspar  (microcline)  in  ««»*,  forming  arkose,  near  Baie  des  P^res,  Lake 
Temiscaming.     X  52. 
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the  unaltered  mineral  remain.  The  groundmass  is  now  seen  to  consist 
of  a  fine-grained  sericitic  material,  in  which  are  embedded  sharply 
angular  or  sub-angular  fragments  with  very  pronounced  undulous 
extinction.  The  whole  appearance  of  the  rock,  both  in  the  hand  spe- 
cimen and  under  the  microscope,  is  that  of  a  typical  clastic  (arkose). 
There  is  every  evidence,  however,  that  much  of  the  material  has  not 
undergone  any  very  wide  separation,  while  the  quartz  fragments  still 
preserve  a  tolerably  sharp  outline,  showing  no  pronounced  water- 
action. 

The  suite  of  specimens  obtained,  exhibits  a  still  further  stage,  repre-  Mechanically 
senting  the  whole  process  leading  to  a  final  assortment  and  re-arrange-  terial. 
ment  of  the  degraded  material  by  water  into  bands  of  differing  coarse- 
ness, and  resulting  ultimately  in  the  formation  of  somewhat  typical 
grits,  and  conglomerates.  The  change  has  evidently  been  first  mainly 
a  chemical  one,  primarily  attacking  the  biotite,  then  the  plagioclase, 
microcline  and  orthoclase  and  leaving  the  quartz  alone  comparatively 
unchanged.  The  rock  thus  softened  and  loosened  by  decomposition, 
has  offered  a  less  effectual  resistance  to  the  process  of  disintegration,  the 
process  ending  finally  in  the  complete  breaking  down  of  the  surface  of 
the  granite  mass  and  the  formation  of  the  overlying  arkose. 

The  latter  rock  forms  the  western  shore  of  the  lake  between  Para-  Greeniah 
dis  and  Martineau  bays,  opposite  Bryson  Island,  where  it  constitutes  Q^»^i*®« 
perpendicular  cliflfe  that  rise  from  150  to  200  feet,  while  the  hills  imme- 
diately behind,  continue  with  a  more  gradual  upward  slope  representing 
a  considerable  additional  elevation.  The  rock  occurs  in  almost  hori- 
zontal beds,  striking  with  the  lake,  the  structure  seemingly  representing 
a  very  shallow  and  narrow  syncline ;  the  beds  near  the  southern  part  of 
the  exposure  in  the  vicinity  of  Paradis  Bay  dipping  west,  while  those 
near  Martineau  Bay  dip  east  or  toward  the  lake.  Almost  the  entire 
eastern  shore  of  the  lake,  as  well  as  Chief,  Drunken  and  Bryson  islands 
are  composed  of  this  greenish  quartzite  or  arkose,  excepting  only  some 
small  patches  and  strips  of  Silurian  limestone,  elsewhere  described. 

This  greenish  quartzite  is  remarkably  homogeneous,  generally  pre-  its  character 
senting  the  characters  of  a  coarse  quartzose  sandstone  or  grit,  but 
occasionally,  as  on  Drunken  Island,  becoming  finer-grained.  It  is  very 
hard,  resisting  well  the  general  influences  of  weather,  and  occurs  in 
thick  and  much  jointed  beds,  generally  of  a  pale  yellowish- green  colour, 
weathering  in  some  cases  to  a  light-brown  to  a  depth  of  about  an  eighth 
of  an  inch.  It  sometimes  has  a  brownish-green  colour,  in  which  case 
the  exposed  surfaces  gradually  assume  a  yellowish-green  colour,  and  in 


Digitized  by 


Google 


Digitized  by 


Google 


■*"^<>^']  THE   OTTAWA   AND   LAKE   TBMISCAMIKG.  201    I 

microscope  this  rock  is  seen  to  possess  a  typical  diabasic  or  ophitic  Microscopic 
structure,  the  interlacing  idiomorphic  laths  of  plagioclase  penetrating  diabase, 
the  allotriomorphic  individuals  of  augite.  The  plagioclase  has  been 
rendered  more  or  less  turbid  by  the  development  of  the  usual  saus- 
surtic  products  of  decomposition,  but  many  individuals  still  retain  their 
clear  and  limpid  character.  The  augite  has,  however,  been  altered  to 
hornblende,  the  alteration  being  first  to  the  fibrous  form  (the 
more  abundantly  represented),  and  then  into  the  compact  green 
trichroic  variety,  which  is  occasionally  present.  In  some  cases  decom- 
position has  proceeded  so  far  that  chlorite  has  resulted.  A  small 
quantity  of  unstriated  felspar  in  broad,  irregular  areas,  that  may  be 
orthoclase,  was  noticed,  while  a  considerable  quantity  of  quartz  fills  in 
the  interspaces.  Occasional  flakes  and  scales  of  brown  biotite  are  like- 
wise present,  at  times  altered  to  chlorite.  The  ilmenite  is  almost  en- 
tirely altered  to  leucoxene,  although  undecomposed  portions  remain. 
This  diabase  constitutes  the  vertical  cliffs  known  as  the  Manitou  or  Extent  of 
Devils  Rock,  forming  the  shoreward  extension  of  a  huge  mass  that 
occupies  the  intervening  area  between  Lake  Temiscaming  and  the 
Montreal  River,  and  which,  extending  across  this  river,  forms  a  con- 
siderable strip  on  its  south-west  side.  It  also  composes  the  area  to  the 
north-west,  extending  to  the  shores  of  Portage  Bay,  on  Bay  Lake,  and 
beyond. 

To  the  north  of  this  diabase,  on  Lake  Temiscaming,  the  characteristic  Further  ex- 
breccia-conglomerate  again  comes  in.    The  finer  portions  of  the  matrix  bI^ci^.(Sn- 
are  composed  of  a  much   hardened  chlorite-slate  or  greywackd,  while  glomerate, 
coarse-grained  varieties  resemble  in  appearance  a  diabase-tuff.     The 
pebbles  are  usually  abundant,  and  some  of  these  resemble  the  diabase 
with  which  this  rock  is  associated.     Other  pebbles  are  of  quartz,  and 
some  are  of  a  dark-gray  compact  felsite  or  greywack^   while  a  few 
consist  of  a  pale-yellowish,  fine-grained  halleflinta-like  rock.     Near  a 
clearing  on  the  west  shore,  a  little  south  of  Percy  Island,  the  rock  ex- 
hibits a  similar  fine-grained  chloritic   groundmass,   containing   very 
numerous  small  fragments,  chiefly  of  felspar,  while  the  rock  itself  as  a 
whole  greatly  resembles  a  chloritized  tuff  or  trap  ash. 

This  is  succeeded  to  the  north  (and  doubtless  in  ascending  order)  by  gj^ty  grey- 
a  fine  greenish  compact  slaty  grey  wack^,  exposed  in  the  vicinity  of  ^^'^c^*^- 
Farr  Creek,  that  continues  beyond  Lawlor's  farm.  For  about  two 
miles  in  the  vicinity  of  Haileybury,  the  western  shore  is  occupied  by 
Silurian  strata.  About  two  miles  north  of  Haileybury,  the  basal  bed 
of  the  Silurian  consisting  of  a  coarse  grit  or  conglomerate,  rests  uncon- 
formably  on  the  mammillated  surface  of  the  compact  green  slate  of  the 
Huronian. 
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Suttx>n  Bay. 


This  slaty  rock,  near  the  junction  between  the  two  formations,  is 
very  much  hardened  and  presents  alternating  bands  of  greenish  and 
brownish  colours,  so  frequently  characteristic  of  the  middle  member  of 
the  Huronian  of  the  district,  and  these  bands  have  a  general  direction 
of  S.  70°  W.  The  shore-line  where  the  rock  outcrops,  is  more  irregular 
than  that  to  the  north  or  south,  with  two  small  off-lying  islets.  About 
a  mile  north  of  the  contact,  the  slate  passes  into  the  breccia-conglomer- 
ate, containing  many  pebbles  and  boulders  of  grayish  slate,  compact 
quartzose  and  halleflinta-like  rocks,  and  pebbles  of  diabase  of  varying 
degrees  of  texture.  The  matrix  in  which  these  fragments  are  embedded 
is,  as  usual,  dark-green  in  colour,  while  the  whole  mass  of  the  rock 
presents  little  or  no  evidence  of  stratification.  In  general,  however, 
it  may  be  stated,  with  some  degree  of  confidence,  that  the  s tincture 
exhibited  on  the  shore  from  the  contact  to  the  south  as  far  as  the  dia- 
base mass,  is  that  of  a  shallow  syncline,  the  breccia-conglomerate  form- 
ing the  basal  beds  with  the  slates  superimposed  without  break. 

Where  the  fragments  are  abundant  in  the  conglomerate,  there  is  fre- 
quently present  a  considerable  amount  of  pyrite,  which  in  some  cases 
acts  as  a  sort  of  cement,  inclosing  these  fragments.  The  oxidation  of 
this  pyrite  and  its  subsequent  removal,  has  left  a  series  of  rusty  cavi- 
ties that  are  rather  characteristic  of  these  outcrops. 

The  last  exposure  that  may  be  mentioned  here,  is  one  of  the  breccia- 
conglomerate  which  occurs  on  the  north-east  shore  of  Sutton  Bay, 
forming  hills  that  are  rather  conspicuous  and  rise  from  a  somewhat 
extensive  marshy  flat.  The  rock  presents  the  usual  dark-green  chlorite 
groundmass.  This  matrix  encloses  larger  pebbles  of  red  and  gray 
granite,  green  diabase  of  several  varieties  and  degrees  of  coarseness, 
and  some  fine-grained  compact  greywack^-slate,  with  a  few  of  gray 
quartz.  The  larger  fragments,  especially  those  of  granite,  possess  more 
or  less  rounded  outline,  while  most  of  the  smaller  fragments,  and 
especially  those  representing  basic  eruptive  material,  are  decidedly 
sharp  and  angular.  The  rock  is  massive  and  for  the  most  part 
structureless,  but  planes  that  possibly  represent  the  original  bedding 
dip  N.  W.   <  2b\ 


KivBR  AND  Lac  des  Quinze. 


Kiyer  des 
Quinze. 


The  River  des  Quinze,  doubtless  received  its  name  from  the  fact  that 
fifteen  portages  have  to  be  made  between  Lake  Temiscaming  and  Lac 
des  Quinze,  but  this  number  may  be  diminished  under  some  circum- 
stances. Although  the  stream  presents  considerable  stretches  of  deep 
water  with  little  or  no  current,  it  is,  as  a  whole,  wild  and  turbulent. 
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The  river  has  a  general  east-and-west  direction,  and  in  a  straight  line 
is  about  thirteen  miles  long,  although  this  distance  is  increased  to 
eighteen  miles  by  means  of  flexures.  It  enters  the  north-eastern 
comer  of  Lake  Temiscaming  in  a  shallow  indentation  known  as  Paul- 
son Bay.  With  the  Blanche,  which  reaches  the  lake  a  little  over  a  Confluence 
mile  further  west,  it  forms  a  delta  with  low  marshy  islands,  and  only  Blanche. 
two  channels  can  be  utilized  for  purposes  of  navigation.  The  more 
easterly  of  these  two  channels  is  seldom  used,  on  account  of  its  being 
extremely  shallow,  while  the  western  or  main  channel  is  of  good  depth. 
About  half  a  mile  from  the  lake,  a  rather  narrow  and  crooked,  though 
deep  and  navigable  channel  joins  the  Quinze,  with  the  main  portion  of 
the  Blanche.  This  is  known  as  the  Chenal  du  Diable,  and  during 
freshets  the  waters  of  the  Blanche  follow  this  channel  to  the  lake,  but 
during  the  summer  months  the  current  in  this  channel  is  reversed,  and 
a  considerable  portion  of  the  waters  of  the  Quinze  reach  the  lake  by 
this  somewhat  circuitous  route. 

The  River  des  Quinze  is  generally  a  little  over  a  mile  wide.  The  banks,  width  and 
especially  on  the  north-west  side,  are  low  and  liable  to   inundation.  cl^J'acter. 
The  south-east  bank  is  somewhat  higher  at  Miller  Point,  with  a  hill  of 
gravel  and  boulders. 

In  ascending  the  river,  the  first  rock-exposure  is  on  some  small  islets  Ascending 

ixxzk'Series  on 
nearly    opposite    the  North  Temiscaming  P.  O.   (McBride's).     The  the  river. 

rock  is  the  breccia-conglomerate  of  the  Huronian,  the  matrix  being  a 
very  compact,  fine-grained  material  of  dark  green  colour,  through  which 
are  disseminated  occasional  pebbles  as  well  as  angular  fragments  of  a 
grayish  granitic  rock.  There  is  little  or  no  evidence  of  stratification. 
The  further  ascent  of  the  river  exhibits  a  corresponding  rise  in  the 
geological  scale.  The  first  three  rapids  come  very  close  together,  and  Rapids, 
are  not  more  than  a  mile  in  all.  The  first  and  second  rapids  each  show 
a  descent  of  about  twelve  feet.  The  third  has  a  fall  of  about  sixty 
feet,  and  is  one  of  the  worst  on  the  river.  The  rock  exposed  at  the 
several  portages,  is  a  dark-gray  micaceous  slate,  the  cleavage  or  foliation 
planes,  which  are  the  only  distinct  structure  exhibited,  showing  abund- 
ant small  black  scales  of  biotite. 

There  are  many  lighter  coloured  streaks  running  through  the  Rocks 
rock,  more  or  less  parallel  with  one  another,  which  seem  to  be  com-  ®*P°®®°* 
posed  mainly  of  felspar  and  quartz.  These  occur  in  irregular  curving 
and  often  branching  and  lenticular  areas  giving  a  decided  foliation  to 
the  rock.  They  do  not  appear  to  represent  coarser  and  more  quartzose 
bands  of  the  darker  coloured  slates  with  which  they  are  associated,  but 
are  more  or  less  veinlike  in  structure  and  secondary  in  their  origin. 
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The  strike  and  dip  could  not  be  ascertained  with  any  degree  of  certainty, 
but  the  rock,  from  its  lithological  character  and  apparent  stratigraphical 
position,  represents  the  lower  portion  of  the  slate,  or  middle  member  of 
the  Huronian,  overlying  the  breccia- conglomerate  noticed  as  occurring 
near  the  mouth  of  the  river. 

Fourth  rapid  Above  this  third  portage,  thei*e  is  an  interval  of  three  miles  of  deep 
unobstructed  navigation,  to  the  fourth  rapid,  immediately  above  the 
mouth  of  Tiger  Creek,  an  important  tributary  coming  in  from  the  north 
side.  The  river  is  here  divided  into  several  channels  by  rocky  islands, 
the  largest  of  which.  Burnt  Island,  is  nearly  one  and  a  half  miles  in 
length.  The  main  channel  which  runs  to  the  north  of  this,  is  one  long 
succession  of  heavy  rapids  with  a  total  fall  of  about  eighty  feet.  The 
portage-route,  about  two  miles  long,  follows  the  north  bank. 

Slato  and  dia-  On  this  portage,  the  rocks  met  with  are  dark  greenish-gray  slate,  much 
cleaved  and  jointed  and  probably  dipping  to  the  south-east.  In  places 
they  show  considerable  alteration  and  development  of  sericite,  the  alter- 
ation being  greatest  near  the  eastern  end  of  the  portage.  These  slates 
continue  to  the  upper  end  of  the  island,  where  they  are  interrupted  by 
a  mass  of  uraltic  diabase  and  amphibolite,  about  three  and  a  half  miles 
in  breath,  which  extends  southward,  and  is  probably  continuous  with 
similar  rocks  exposed  in  the  north-east  corner  of  the  township  of 
Duhamel  and  the  eastern  portion  of  the  township  of  Guigues.  This 
rock  is  often  massive,  but  not  without  traces  of  foliation  and  towards 
the  eastern  limit  it  passes  into  a  distinct  grayish-green  amphibolite,  in 
which  considerable  mica  has  been  developed.  Under  the  microscope, 
it  is  found  to  be  composed  chiefly  of  plagioclase  and  hornblende,  and 
thus  to  be  classed  with  the  diorites,  but  it  evidently  was  originally  a 
diabase,  as  a  well  marked  ophitic  structure  is  still  apparent.  The  augite, 
originally  present,  is  almost  wholly  converted  into  hornblende,  while 
during  this  process  of  uralitization,  as  is  usual,  a  considerable  quantity 
of  epidote  has  been  developed.  It  is  a  straw-yellow  colour,  exhibits 
strong  pleochroism,  and  has  often  fairly  good  crystallographic  outlines, 
although  occurring  mostly  in  irregular  grains  and  patches,  associated 
chiefly  with  the  hornblende. 

Alteration  of  The  process  of  uralitization  is  here  very  interesting.  The  augite 
the  diabase,  alters  first  into  a  compact  green  trichroic  hornblende.  Where  it  has 
suffered  most  from  dynamic  action,  a  fibrous  variety  of  hornblende 
(actinolite)  has  resulted,  which  has  in  turn  decomposed  into  chlorite 
that  still  preserves  much  of  the  pleochroism  of  the  hornblende.  Between 
crossed  nicols,  the  matted  aggregates  of  scales  of  chlorite  show  collect- 
ively the  deep- blue  polarization-colour  so  often  exhibited  by  it.     Much 
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of  the  plagioclase  is  remarkably  fresh  for  such  a  decomposed  rock,  but 
a  great  deal  of  it  shows  a  somewhat  advanced  saussuritization,  the 
resulting  epidote,  zoisite  and  sericite  being  especially  abundantly 
developed  where  the  rock  has  been  most  squeezed.  Ilmenite  occurs  in 
aggregates  of  small  grains  which  are  each  surrounded  by  a  rim  of 
leucoxene.  Quartz,  although  present,  is  not  at  all  abundant.  Where 
pressure  has  been  greatest  the  rock  passes  into  a  typical  hornblende- 
schist  or  amphibolite.  The  ophitic  structure  cannot  be  detected  under 
the  microscope,  while  pressure  has  caused  the  breaking  up  of  the  original 
bisilicate  individuals,  so  that  they  are  now  represented  by  many  small 
shreds  and  fragments,  arranged  with  a  more  or  less  parallel  alignment. 
A  great  deal  of  epidote  has  been  developed,  while  the  ilmenite  originally 
present  has  been  almost  converted  into  a  brownish  sphene,  now  seen 
in  irregular  grains  or  aggregates  of  grains  scattered  through  the  rock. 
Associated  with  and  apparently  caught  up  in  this  eruptive  are  certain, 
small  patches  of  sericitic  and  epidotic  slates,  while  on  one  portage  (the 
tenth  from  Lake  Temiscaming)  an  interlamination  of  light-  and  dark- 
gray  quartzite  with  red  jasper  and  magnetic  iron  ore  occurs,  the  whole 
running  parallel  with  the  foliation  of  the  inclosed  rock,  N.  20°  E.,  and 
dipping  N.  70' W.<  70". 

Above  Burnt  Island,  the  seventh  portage,  from  the  lake,  is  Seventh  to 
merely  a  lift  over  a  rocky  islet  to  avoid  a  small  rapid  in  the  river,  pyrtoge. 
A  short  distance  further  up,  the  next  or  eighth  portage  is  reached. 
This  is  but  a  short  carry  across  to  a  small  lake,  to  the  north-east  of 
the  river  and  a  short  paddle  across  this  brings  us  to  the  outlet  at  its  east 
end.  Another  short  portage  along  the  bed  of  this  outlet  comes  out  again 
to  the  main  stream.  Above  this  is  a  sharp  turn  in  the  river,  its  direc- 
tion changing  abruptly  to  a  south-easterly  bearing.  The  canoe-route 
again  leaves  the  main  stream  below  this  elbow,  a  very  rough  portage 
on  the  south  east  side,  leading  to  a  narrow  lake  about  half  a  mile  in 
length.  The  next  portage,  divided  into  two  carrys  by  an  interven- 
ing pond,  counts  as  the  eleventh  and  twelfth,  leading  back  to  the  main 
river.  The  route  thus  follows  a  narrow  valley  running  parallel  to  the 
river,  avoiding  a  very  rapid  stretch  of  river,  with  a  total  fall  of  about 
fifty  feet.  The  direction  of  the  river  here  coincides  with  the  foliation 
of  the  hornblende-schists.  The  thirteenth  portage  is  on  the  east  side  of 
the  stream,  and  is  sometimes  called  Cypress  Portage.  It  is  over  half 
a  mile  in  length,  and  is  occasioned  by  a  rapid  with  a  fall  of  over  twenty 
feet. 

Toward  the  head  of  Cypress  portage,  the  uralitic  diabase,  largely  Diabase  at 
changed  into  a  rather  typical  hornblende-schist,  is  penetrated  by  small  Cypress  port- 
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stringers  composed  chiefly  of  flesh-red  felspar  and  gray  quartz,  with 
occasional  small  fragments  of  hornblende.  The  connection  of  these 
small  apophyses  of  granitic  material  with  the  larger  parent  mass  of 
homblende-granite-gneiss  exposed  further  east,  was  clearly  established, 
and  these  lenticular  patches  of  quartzo-felspathic  material  become  more 
abundant  as  the  vicinity  of  the  granite-gneiss  is  approached.  The  rock 
contains  considerable  secondary  biotite,  developed  chiefly  along  the 
planes  of  shearing,  and  this,  in  conjunction  with  lighter  felspathic 
bands  produces  a  very  distinctly  foliated  rock.  The  foliation  dips 
westwards  at  a  high  angle,  generally  about  50*. 


At  Maples 
portage. 


gneisses. 


The  same  rock  continues,  with  the  interfoliation  of  lighter  and  darker 
bands,  across  the  fourteenth  or  Maples  portage,  at  the  head  of  which 
the  course  of  the  river  turns  rather  abruptly  to  an  easterly  direction 
while  the  width  is  increased  to  a  quarter  of  a  mile.  The  dividing  line 
between  the  hornblende-schists-gneisbes  crosses  this  lake-like  expansion 
Contact  with  obliquely.  Although  the  actual  contact  is  not  exposed,  the  two  rocks 
are  seen  within  a  very  short  distance  of  one  another,  both  striking 
toward  the  north-west,  while  the  dip  of  the  foliation  is  to  the  south- 
west at  an  angle  of  about  50"*.  The  junction  between  the  two  is 
evidently  one  of  intrusion,  the  granite-gneiss  piercing  the  amphibolite 
in  the  form  of  the  small  interfoliated  pegmatite-like  streaks  and 
patches  above  described,  and  it  appears  that  the  irruption  of  the  hom- 
blende-granite-gneiss was  the  cause  of  the  foliation  and  alteration  of 
inceptive  diabase,  producing  the  hornblende-schist. 

The  granite-gneiss  just  alluded  to,  is  a  reddish,  very  distinctly  foli- 
ated rock,  the  foliation  being  determined  by  the  more  or  less  parallel  dis- 
position of  the  fragments  and  individuals  of  hornblende.  The  thin 
section  shows  the  rock  to  be  composed  essentially  of  orthoclase,  micro- 
cline,  hornblende  and  quartz,  with  sphene,  epidote,  zircon  and  apatite 
as  accessory  or  accidental  constituents.  Much  of  the  orthoclase  occurs 
as  irregularly  shaped  individuals  or  phenocrysts  embedded  in  a  flner- 
grained  mosaic  composed  of  broken  up  fragments  of  felspar  and  quartz. 
These  smaller  fragments  very  often  assume  the  microcline  habit,  which 
is  evidently  the  result  of  pressure.  The  larger  orthoclase  individuals 
show  considerable  alteration,  especially  in  their  central  portions,  and 
although  in  some  cases  they  exhibit  tolerably  sharp  and  perfect 
crystalline  outlines,  they  are  usually  more  or  less  jagged,  owing 
to  the  breaking  up  of  their  borders  to  form  part  of  the  finer-grained 
mosaic.  The  hornblende  is  dark-green,  trichroic,  and  occurs  in  irregular 
shreds  and  fragments  having  a  marked  parallelism.  The  sphene  is  deep 
brown  in  colour,  and  occurs  in  characteristic  wedge-shaped  crystals. 


Character  of 
gneiss. 
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The  epidote  is  evidently  of  secondary  origin,  and  is  present  in  irregular 
grains  and  masses  of  a  deep  straw-yellow  colour  and  strong  pleo- 
chroism.  Zircon  and  apatite  are  in  small  acicular  prismatic  crystals. 
The  reddish  colour  is  imparted  by  the  presence  of  iron-oxide,  which 
fills  the  cleavage-cracks  of  the  felspar  as  well  as  the  minute  fissures 
present  in  the  rock  itself. 

This  rock  continues  as  far  as  Lac  des  Quinze,  but  near  the  lake  it  Rooks  near 
becomes  coarser  in  texture  and  more  highly  porphyritic,  the  reddish     ®      ^' 
crystals  of  orthoclase  being  frequently  as  much  as  half  an  inch  in 
diameter.     The  foliation  is  rather  obscure,  but  on  the  lake  itself  is 
more  evident. 

The  fall  overcome  by  the  last  or  fifteenth  portage  before  reaching 
the  lake  is  about  ten  feet. 

Lac  des  Quinze  takes  its  name  from  the  river.  The  general  summer  Lac  des 
level  of  this  lake,  as  determined  by  the  mean  of  a  large  number  of  ^^^'^^- 
aneroid  readings,  is  848  feet  above  sea-level.  The  area  of  the  lake  is 
approximately  forty  square  miles.  A  considerable  portion  of  the 
northern  part  of  the  lake  is,  however,  not  represented  on  the  accom- 
panying map.  There  is  a  Hudson's  Bay  trading  post  on  the  lake,  known 
as  Long  Point,  while  lumbermen  now  at  work  in  the  country  near 
Lake  Winnowaia  or  Expanse,  a  little  to  the  east  of  the  present  map- 
sheet,  have  several  farms  or  clearances,  and  depdts  for  supplies. 

The  main  body  of  the  lake  extends  to  the  south-east  from  the  outlet  Fonn  and  out- 
f or  a  distance  of  about  eight  miles,  with  an  average  width  of  a  little 
over  a  mile.  A  second,  generally  about  a  mile  wide,  runs  northward 
for  a  like  distance  from  the  outlet  and  then  divides  into  two  bays, 
which  continue  with  the  same  general  direction  for  about  three  miles 
further,  the  more  westerly  of  the  bays  being  the  one  followed  in  going 
to  Lake  Abitibi.  About  two  miles  to  the  east  of  the  north  arm,  a 
second  narrow  inlet  extends  to  the  north  for  about  three  miles.  From 
the  south-eastern  extremity  of  the  main  body  of  the  lake,  two  arms 
branch  ofi:  The  larger  one  runs  to  the  north-east  for  about  fifteen 
miles,  gradually  tapering  to  a  point,  where  it  receives  the  Upper 
Ottawa.  The  second  arm  runs  to  the  southward  for  about  five  miles, 
and  at  its  south-easterly  corner  reaches  the  western  terminus  of  the 
road  from  Baie  des  P^res.  A  new  road  from  Lake  Temiscaming  to 
Lac  des  Quinze,  to  the  north  of  the  River  des  Quinze,  starts  from  the  foot 
of  the  first  rapids,  but  is  not  yet  completed. 

The  several  arms  of  the  lake  have  all  been  eroded  in  a  direction  corres-  Surrounding 
ponding  with  that  of  the  foliation  of  the  gneissic  rocks,  and  evidently  ^^°^^** 
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represent  the  more  schistose  and  least  resisting  belts  of  these  rocks.  The 
prevailing  rocks  are  gray  granitic  and  dioritic-gneisses,  the  latter 
containing  usually  a  considerable  proportion  of  biotite  in  addition  to 
the  hornblende,  and  with  an  increase  in  the  abundance  of  the  bisili- 
cates,  passing  into  an  almost  black,  glistening  amphibolite,  in  which  the 
schistosity  is  always  well  marked.  Quartz  is  present  in  considerable 
quantity,  particularly  in  certain  bands,  and  epidote  was  also  noticed 
as  a  somewhat  abundant  constituent.  At  several  points  on  the  lake 
massive  crystalline  diorite  was  observed.  The  gneisses  have  a  well 
marked  foliated  structure,  the  inclination  of  this  foliation  varying  from 
30°  <  45  in  a  westerly  or  north-westerly  direction. 

Lake  Ebepawa. 

Lake  The   name  Keepawa  or    Kippewa    means,   freely   translated,    "a 

very  narrow  passage  between  steep  rocks,''  and  refers  to  the  presence 
of  a  gorge  in  the  northern  part  of  the  lake,  now  generally  known  as 
Form  and  size.  The  "  Canal."  The  lake  is  very  irregular  in  form  and  full  of  islands. 
In  general  the  lake  may  be  described  as  filling  several  valleys 
approximately  parallel  to  that  occupied  by  the  southern  portion  of 
Lake  Temiscaming.  The  general  trend  of  these  valleys,  like  that  of 
Temiscaming,  cuts  across  that  of  the  foliation  of  the  gneissic  rocks, 
except  in  those  portions  to  the  south-east  of  Roche  a  Corbeau  and  the 
Beauvais  Narrows,  where  the  main  direction  of  the  lake  corresponds 
rather  closely  with  the  foliation  of  the  adjacent  gneisses.  The  greatest 
length  of  the  lake,  from  Cheinagan  Bay  on  the  north,  to  the  portage 
leading  out  of  Jeanbeau  Bay  on  the  south,  is  almost  thirty-two  miles, 
on  a  line  bearing  S.  12*  E.  It  may  be  said  to  be  divided  into  two 
main  portions  occupying  an  approximately  parallel  position,  each,  how- 
ever, branching  off  in  bays  and  arms  in  various  directions.  These  two 
larger  portions  are  connected  about  the  centre  by  a  few  comparatively 
narrow  channels.  The  portion  to  the  south-west,  extending  from  the 
outlet  at  the  north-west  end  of  Sandy  Portage  Bay  to  Jeanbeau  Bay, 
measures  twenty-seven  miles  in  a  direction  of  S.  38"  E.  ;  while  the 
large  body  of  water  to  the  north-east,  reaching  from  the  north-west 
end  of  Taggart  Bay  to  the  outlet  of  Hunter  Lake,  a  distance  of  twenty- 
eight  miles,  has  a  general  trend  of  S.  42"  E.  The  area  of  Lake  Keep- 
Elevation,  awa,  including  the  islands,  is  nearly  120  square  miles.  Its  height 
above  sea-level  varies  from  876  to  886  feet.  The  Keepawa  River,  its 
natural  outlet,  is  a  crooked  and  rapid  stream  which  enters  Lake 
Temiscaming  a  little  over  six  miles  below  the  Montreal  River.  The 
lumbermen   have,  however,  built  a  dam  across  the  Keepawa  at  the 
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north-west  end  of  Sandy  Portage  Bay,  thus  raising  the  water-level.  Artificial 
The  rocky  obstructions  between  the  south-western  part  of  Lake  Keep- 
awa  and  the  ponds  at  the  head-waters  of  Gordon  Creek  having  been 
removed,  a  large  portion  of  the  Keepawa  waters  now  discharge  by  this 
artificial  channel.  In  this  way  the  "  drive  "  for  logs  is  much  short- 
ened and  the  water  held  back  till  required. 

The    greater    part    of    the  shore-line  of    the  lake    is   somewhat  Surrounding 
high  and  rocky,  the  surface  being  often  strewn  with  large  boulders,  ^^^  ^' 
chiefly  of  the  underlying  gneissic  rocks. 

There  is  little  level  land,  although  clearances  have  been  made  and 
farms  cultivated  in  connection  with  lumbering.  M.ost  of  the  white 
pine  of  first  quality  has  been  cut,  but  the  shores  are  still  beautifully 
wooded. 

Of  the  very  numerous  islands,  McKenzie  and  Karl  islands  are  the  Islands, 
largest,  the  former  being  a  little  over  five  miles  in  length  and  averaging 
about  two  miles  in  breadth,  while  the  latter  is  scarcely  half  this  size, 
measuring  a  little  over  two  miles  in  length  by  about  a  mile  and  a-half 
in  width. 

The  "  Canal,"  already  mentioned  as  giving  its  name  to  the  lake,  is  a 
picturesque  feature,  being  a  narrow  gorge  about  a  quarter  of  a  mile 
long  with  perpendicular  walls  of  gneiss  situated,  about  a  mile  north- 
west of  Mackenzie  Island,  and  it  leads  into  a  couple  of  small  lakelets  or 
expansions. 

The  rocks  so  abundantly  exposed  along  the  shores  and  islands  of  Gneiss  of  uni- 
Lake  Keepawa  are  remarkably  uniform  in  composition  and  macro-  ^^  ^  ^^^' 
scopical  characters.     They  are  typical  examples  of  "  gneisses "  being, 
as  a  rule,  very  distinctly  and  evenly  foliated,  and  exhibiting  darker 
and  lighter-coloured   bands  of  more  or  less  basic     character.     The 
more  acid  bands  are   usually  of  grayish,  reddish,  gray  or  flesh-red 
colour ;  while  the  more  basic  bands  are  of  varying  shades  of  darker 
gray,  becoming  almost  black  in  certain  instances.     The  lighter-coloured 
phases   are,  perhaps,  the  most  abundantly  represented,  and  besides 
occurring  as  interfoliated  bands  associated  with  more  basic  material, 
these  in  themselves  constitute  the  greater  portion  of  somewhat  impor- 
tant and  extensive  rock-masses.     Under  the  microscope,  they  are  seen  Microscopic 
to  contain  orthoclase   as   the  prevailing  felspathic  constituent,  and  *     °  ^^' 
biotite  as  the  principal  and  often  the  only  ferromagnesian  mineral. 
They  must,  therefore,  be  referred  to  as  biotite-granite  or  granitite- 
gneiss.     Besides  these,  microcline  is  usually  abundant,  together  with 
some  plagioclase  (usually  oligoclase).     A  large  amount  of  quartz  like- 
14 
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wise  accompanies  the  felspar.  The  biotite  is,  as  a  rule,  fresh  and  of  a 
deep  brown  colour,  occasionally  showing  alteration  to  chlorite. 
A  little  muscovite  (most  of  which  is  of  secondary  origin),  sometimes 
occurs,  but  not  in  sufficient  quantity  to  characterize  the  rock.  Besides 
these,  smaller  quantities  of  epidote,  sphene,  sericite,  chlorite,  apatite, 
zircon,  magnetite,  and  sometimes  allanite,  are  usually  present. 

Occasionally,  somewhat  darker  and  more  basic  portions  are  seen  to 
contain  a  compact  dark-green  trichroic  hornblende  in  addition  to  the 
biotite,  the  rock  thus  becoming  a  homblende-granitite-gneiss.  These 
portions  are  usually  of  a  dark-gray  colour,  and  show  a  very  marked 
abundance  of  the  coloured  constituents. 

The  very  dark-gray,  almost  black  varieties,  in  which  but  little  of 
the  lighter-coloured  minerals  can  be  macroscopically  detected,  often 
show  plagioclase  as  the  prevailing  felspar,  while  biotite  is  replaced  by 
hornblende,  the  principal  ferromagnesian  mineral,  although  biotite  is 
likewise  almost  invariably  present.  The  constituent  minerals  are 
essentially  the  same  as  those  present  in  the  more  acidic  phases, 
differing  only  in  their  relative  proportions. 

The  structural  relations  of  these  rocks  show  that  they  form  integral 
and  inseparable  portions  of  one  complex,  produced  by  differentiation 
during  the  slow  cooling  of  a  magma  of  more  or  less  heterogeneous  com- 
position. 

At  the  head  of  Gordon  Creek,  and  in  the  vicinity  of  Kippawa  post- 
office  (formerly  Norcliffe),  the  gneiss  is  very  distinctly  foliated,  the  strike 
being  about  8.  55'  E.,  the  dip  S.W.  <  10'  to  20^  The  thick  massive 
bands  in  the  high  bluff  to  the  north  of  the  railway  terminus,  repre- 
senting the  more  acid  portions  of  the  rock,  are  granitic  both  in  appear- 
ance and  composition.  Felspars,  both  reddish  and  grayish,  are  present 
as  well  as  quartz,  and  a  very  sparing  quantity  of  mica.  The  quartz, 
besides  being  present  in  grains  and  areas  distributed  throughout  the 
rock,  also  occurs  as  veins  and  masses,  evidently  representing  the  most 
acid  form  of  the  prevailing  pegmatite. 

On  the  northeast  shore  of  the  largest  island  of  the  group,  situated 
about  a  mile  east  of  Kippawa  post-office,  are  good  exposures  of  light-gray 
and  pinkish-gray  quartzo-felspathic gneiss,  alternating  with  darker  bands 
which  contain  hornblende  in  addition  to  the  more  usual  biotite.  The 
strike  is  east-and-west,  with  dip  to  the  south  <  35"  to  45°.  Along 
the  shore  the  basic  bands  have  been  weathered  out  more  easily  than 
the  acid  ones. 

Further  to  the  south-east,  toward  Jeanbeau  Bay,  the  gneiss  varies 
in  strike  from  S.  50"  E.  to  S.   60"  K  with  a  dip  to  the  north-east 
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<  20'  to  30"*.  North  of  Gk)rdon  Creek,  the  foliation  of  the  gneiss 
corresponds  rather  closely  with  the  trend  of  the  shore-line,  dipping  to 
the  north-east  at  varying  angles.  At  Greenorton  Bay  the  schistose 
gneiss  is  very  basic  and  contains  hornblende  in  addition  to  the 
biotite.  This  rock  also  holds  garnets  and  vein-like  bands  of  smoky 
quartz.  At  the  foot  of  Gibson  Bay,  the  gneiss  is  of  the  common 
light-grayish  granitite  variety.  On  the  south  shore  of  Bryson  Island, 
there  are  good  exposures  of  a  light-gray  granitite-gneiss,  the  foliation 
being  much  contorted. 

Beavais  Narrows  cuts  the  foliation  of  the  gneiss  at  a  considerable  North  of 
angle,  the  strike  being  S.  65**  E.  with  dip  to  the  north-east  <  15'  Narrows, 
to  25'.  On  the  south  shore  of  Smith  Bay,  exposures  of  homblende- 
granitite-gnelss  show  the  constituent  felspar  much  decomposed  and 
a  large  part  of  the  biotite  altered  to  chlorite.  At  Fowler  Point, 
a  knoll  rising  about  forty  feet  above  the  surface  of  the  lake  is  com- 
posed of  a  fine-grained  almost  black  quartz-mica-diorite.  This 
rock  contains  irregular  patches  and  stripes  of  a  much  more  acidic 
gneiss,  light  fiesh-red  in  colour,  which  seems  to  contain  felspar, 
quartz,  biotite  and  garnet,  with  occasionally  some  muscovite  and 
•epidote.  Near  Edward's  dep6t,  on  the  north  shore  of  Smith  Bay, 
the  granitite-gneiss  is  as  a  rule  very  acidic,  containing  only  small 
<}uantities  of  biotite.  At  Somerville  Point,  the  gneiss  is  a  reddish 
granitite  much  weathered  and  showing  what  appeared  to  be  a  very  Point.™*'  ^ 
local  strike  of  N.  40'  E.  The  south-west  shore  of  the  lake  opposite 
Sunnyside  post-office  is  composed  of  reddish  granitite-gneiss,  generally 
striking  with  the  trend  of  the  shore,  but  sometimes  showing  many 
local  twistings.  At  Turtle  Portage,  the  usual  granitite-gneiss  shows 
a  beautiful  curve  in  the  foliation,  the  strike  gradually  turning  from 
N.  80'  E.  to  S.  60'  E.,  with  a  prevailing  southerly  dip.  At  Hunter 
Lodge  Narrows  and  on  Hunter  Lake  the  gneiss  strikes  about  S. 
60'  E.,  dipping  in  a  southerly  direction. 

Along  the  south  shore  of  McLaren  Bay,  the  gneiss  is  usually  of  a  Gneiss  of 
light-gray  colour,  rather  fine-grained,  micaceous  and  granitic  in  Bay  *'^'^ 
appearance,  being  tinged  with  iron-oxide.  It  usually  shows  a  distinct 
though  imperfect  foliation  on  account  of  the  comparative  scarcity  of 
bisilicate  material  The  strike  is  N.  82'  E.  and  the  dip  to  the  south. 
Microscopically,  this  is  a  typical  holo-crystalline  granitic  rock  or 
granitite-gneiss,  consisting  essentially  of  orthoclase,  quartz  and  biotite, 
with  apatite-zircon,  sphene,  a  very  little  magnetite,  much  microcline 
and  some  plagioclase,  (oligoclase)  small  quantities  of  secondary  musco- 
vite and  epidote  are  also  present. 
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At  the  south  end  of  an  island  immediately  east  of  MoKenzie  Island, 
there  are  exposures  of  the  ordinary  flesh-red  granitite-gneiss.  On  the 
north-west  shore  of  MoKenzie  Island,  the  hornblende-granitite-gneiss 
seems  to  change  in  strike  from  N.  20''  R  to  N.  50''  E.,  thus  conform- 
ing with  the  trend  of  the  shore-line,  while  the  dip  is  to  the  south-east 
at  varying  angles  generally  about  GO"*.  At  one  point  a  vein  of  quartz 
(pegmatite)  varying  in  width  from  six  inches  to  two  feet  cuts  the 
gneiss,  of  which  it  contains  fragments.  The  gneiss  here  is  well 
foliated  and  often  locally  twisted.  The  gneiss  composing  the  cliffs  on 
either  side  of  the  "  Canal,"  contains  a  considerable  quantity  of  quartz 
and  is  much  weathered  and  stained.  It  has  a  strike  of  N.  65"*  E.  with 
southerly  dip  <  80**.  At  the  south  end  of  Campbell  Bay,  the  strike 
of  the  gneiss  is  north  62**  east.  A  thin  section  of  a  specimen  obtained 
from  the  western  shore,  about  two  miles  south  of  the  entrance,  repre- 
senting the  most  basic  bands,  showed  the  rock  to  be  a  quartz>mica- 
diorite-gneiss.  The  rock  is  nearly  black,  very  evenly  and  distinctly 
foliated  and  exhibits  glistening  cleavage-surfaces  along  the  planes  of 
foliation.  Exceptional  bands  are  of  light  pinkish-gray  colour,  felspar 
being  the  predominant  constituent.  Microscopically,  this  rock  is 
composed  of  plagioclase,  orthoclase,  microcline,  quartz,  hornblende 
and  biotite,  with  epidote,  sphene,  apatite,  zircon  and  some  pyrite,  more 
or  less  altered  to  limonite. 

On  the  west  shore  of  Karl  Island,  as  well  as  on  the  island  lying  to 
the  south-west,  the  gneiss  shows  the  usual  variation  from  grayish  to 
reddish,  with  interfoliated  darker  bands  in  which  the  biotite  is  more 
abundant.  The  strikes  vary  from  N.  64'  E.  to  N.  67'  E.,  with  dip  to 
the  south  <  60'  to  70'. 

At  one  place  on  che  north  shore  of  the  lake,  half  a  mile  north  of 
the  north-east  point  of  Karl  Island,  a  very  massive  and  coarsely 
crystalline  porphyritic  diorite,  is  associated  with  the  ordinary  grayish 
granitite-gneiss.  This  rock  is  of  a  dark -green  colour  when  fresh,  but 
near  the  surface  is  decomposed  for  a  depth  of  nearly  two  inches,  the 
decomposed  layer  being  much  lighter  in  colour.  Large  phenocrysts  of 
deep-green  hornblende,  some  of  which  are  an  inch  or  more  across  and 
most  of  which  possess  tolerably  well  defined  crystalline  outlines,  are 
developed  in  a  coarse-grained  groundmass  composed  almost  wholly  of 
allotriomorphic  individuals  of  dark-green  trichroic  hornblende,  the 
small  and  irregular  interspaces  being  filled  with  felspar  and  quartz. 
Much  of  the  hornblende  includes  dark  schiUerization  products.  The 
decomposed  layer  near  the  surface  shows  the  somewhat  abundant 
development  of  epidote  at  the  expense  of  the  hornblende,  giving  the 
prevailing  yellowish-green  colour  to   this  portion  of  the  rock.     The 
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whole  exposure  measures  about  fifteen  yards  long  by  twenty-five  yards 
wide  and  is  surrounded  by  the  grayish  granitite-gneiss,  while  several 
dykes  of  pegmatite  varying  from  a  quarter  of  an  inch  to  six  inches  in 
width  cut  the  diorite. 

In  the  northern  portions  of  Hay  Bay,  the  prevailing  rock  is  the  Hay  Bay. 
ordinary  granitite-gneiss,  the  strike  of  which  varies  from  N.  60*  E.  to 
N.  70''  K 

The  rock  exposed  on  the  shores  and  islands  of  the  bay  running  Rocks  on 
towards  the  outlet,  the  north-western  portion  of  which  is  generally  ^ro  &^y.^^ 
known  as  Sandy  Portage  Bay,  is  the  usual  reddish  and  grayish  biotite- 
granite-gneiss  or  granitite-gneiss.  The  strike  varies  in  general  from 
N.  50°  E.  to  N.  60"  E.,  while  the  dip  is  to  the  north-west  at  high 
angles,  generally  varying  from  65*  to  85*.  Near  the  outlet,  the 
strike  turns  more  to  the  north,  the  foliation  in  this  vicinity  running 
about  N.  40*  E.,  while  the  bands  are  nearly  if  not  quite  vertical.  At 
one  or  two  points  extremely  basic  portions  of  the  gneiss  were  seen  to 
be  highly  hornblendic,  thus  passing  into  quartz-mica-diorite. 


Mattawa  River. 

The  term    Mattawa  was   first   applied  to  the   confluence  of  this  character  of 

river  with  the  Ottawa.     The  river  has  also  been  known  as  the  Petite  Mattawa 

Iviver. 
or  Little  River,  while  to  the  Indians  it  was  formerly  known  as  the 

Tessouacsipi.  It  is  really  a  succession  of  large  deep  lakes  united  by 
comparatively  narrow  and  shallow  rocky  stretches.  The  total  distance 
from  the  Ottawa  to  the  western  end  of  Trout  Lake,  in  a  straight  line, 
is  about  thirty-six  miles,  but  following  the  river  this  is  increased  to 
forty  miles.  The  direction  is  in  general  nearly  east-and-west,  following  a 
continuation  of  the  main  valley  occupied  by  the  Ottawa  below  the  con- 
fluence of  the  two  streams.  In  ascending  the  Mattawa,  rapid  water  is 
encountered  almost  at  once,  the  stream  flowing  over  a  shallow  bouldery 
bed.  This,  together  with  a  small  rapid,  a  little  over  a  mile  above  at 
the  outlet  of  Boom  Lake,  gives  a  fall  in  the  river  of  about  two  feet. 

Boom  Lake,  the  first  expansion  reached,  is  only  about  a  mile  and  a  Boom  and 
quarter  long,  and  not  over  a  quarter  of  a  mile  at  its  greatest  width,  f^?^  Chant 
At  the  upper  end  of  this  lake,  the  river  is  contracted  in  two  places  to 
a  width  of  less  than  a  hundred  feet  and  a  fall  of  nearly  twenty  feet  is 
occasioned  by  the  Plein  Chant  Rapida  Plein  Chant  Lake  at  the  head 
of  these  rapids,  is  five  and  a  half  miles  in  length.  The  widest  portion 
is  near  the  eastern  end,  where  it  is  about  thirty  chains,  but  this 
gradually  diminishes  westward,  till,  near  the  upper  end  it  is  not  more 
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than  three  or  four  chains  wide.     In  the  widest  portion  a  depth  of  over 
two  hundred  and  eighty  feet  was  found. 

Between  this  lake  and  Lac  des  Aiguilles,  the  next  expansion, 
the  distance  is  a  little  over  two  miles,  and  four  rapids  intervene, 
with  alternating  stretches  of  still  water ;  the  combined  fall  is  eighteen 
feet.  The  three  largest  rapids  are  known  in  ascending  order  as  Les 
Epines,  La  Rose  and  Des  Roches  or  Des  Aiguilles.  The  Amable  du 
Fond  River,  the  largest  tributary  of  the  Mattawa,  enters  from  the 
south  side  a  short  distance  above  the  second  rapid.  Lac  des  Aiguilles, 
which  is  a  little  over  a  mile  long  and  a  quarter  of  a  mile  wide, 
is  separated  from  the  next  succeeding  stretch  of  river,  lying  parallel 
to  it  on  the  north  side,  by  a  rocky  bar  known  as  Les  Aiguilles 
Islands.  The  three  narrow  rocky  channels  formed  by  these  two 
islands,  even  at  high  water,  barely  afford  a  passage  to  loaded  canoes. 
The  eastern  one  constitutes  the  main  route,  and  a  small  rapid 
at  this  point  shows  a  descent  of  a  few  inches.  Above  this  is  a 
long  stretch  of  deep  water  that  gradually  diminishes  in  width.  The 
river  throughout  this  distance  of  two  and  a  half  miles  is  flanked  on 
either  side  by  almost  perpendicular  walls  of  gneissic  granite. 

At  the  end  of  this  stretch,  the  upward  course  of  the  river  changes 
sharply  to  a  southerly  direction  for  about  two  miles,  and  presents  a 
series  of  rapids  with  intervals  of  deep  water,  the  total  fall  being  Hfty- 
five  feet.  The  Chute  des  Paresseux,  where  the  water  falls  thirty-four 
feet,  is  the  first  and  largest  of  this  series.  Pimisi  or  Eel  Lake  (some- 
times also  called  Penice  Bay  and  Moon  Lake)  above  these  rapids, 
marks  another  change  in  the  course  of  the  stream,  which  from  this 
place  to  the  head  of  Talon  Lake  trends  north-westerly.  Between 
Talon  Chate.  Pimisi  Lake  and  Talon  Chute,  the  river  flows  for  three-quarters  of  a 
mile  through  a  narrow  rocky  cafion  inclosed  between  perpendicular  walls 
of  granite.  Talon  ChClte  is  the  greatest  single  fall  on  the  whole  river, 
the  water  descending  forty-three  feet  over  a  rocky  ledge  composed  of 
massive  flesh-red  gneissoid  granite.  The  main  channel  is  on  the  north 
side,  but  in  addition,  there  is  another  though  much  smaller  parallel  pass- 
age. The  downward  extension  of  this  passage  is  continued  in  a  deep 
gorge  which  connects  with  the  main  channel  a  short  distance  below  the 
falls,  the  whole  apparently  representing  the  erosion  of  a  band  of  crystal- 
line limestone  that  here  occurs.  About  half  a  mile  below  Talon  Chiite, 
a  small  rapid  occurs  with  a  descent  of  less  than  a  foot,  and  a  short  dis- 
tance above  it  is  Talon  Lake.  To  the  left,  on  entering  the  lake,  a 
large  bay  runs  westward  for  about  three  miles,  Kabiskaw  Bay  at  the 
western  extremity  of  which  an  important  tributary  (Kabiskaw  Creek) 
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enters,  forming  the  outlet  of  Nasbonsing  Lake,  a  large  and  irregular 
sheet  of  water  situated  in  the  southern  part  of  the  township  of  Ferris. 

Talon  Lake  lies  north-west  and  south-east,  is  about  seven  miles  long  Talon  Lake, 
and  has  in  general  a  breath  of  almost  three-quarters  of  a  mile.  The 
shores  are  generally  bold  and  rocky,  although  occasional  small  sandy 
flats  occur.  The  general  depth  may  be  said  to  vary  from  fifty  to  one 
hundred  feet,  but  in  occasional  spots  a  depth  of  two  hundred  feet  and 
over  was  met  with. 

The  connecting  stream  between  Talon  and  Turtle  or  Lower  Trout  Talon  to  Tur- 
Lake,  the  next  expansion  in  the  river,  is  about  four  miles.  The  stream 
leaves  Turtle  Lake  about  a  mile  from  the  eastern  extremity.  It  is 
shallow,  rocky  and  rapid  with  some  small  intervening  ponds  of  deeper 
water.  Turtle  Lake  lies  nearly  east-and-west  and  is  about  four  and  a 
half  miles  in  length  and  not  more  than  half  a  mile  in  width.  Thence 
an  ascent  of  barely  a  foot  occurs,  in  a  short  channel,  to  Trout  Lake,  at  Tront  Lake, 
the  summit.  This  is  eight  and  a  half  miles  in  length  with  a  greatest 
breadth,  near  the  upper  end,  of  »bout  two  miles.  It  is  often  over  200  feet 
deep,  and  the  shores  are  rough  and  rocky.  To  the  north  of  the  lake, 
a  range  of  hills  from  three  to  four  hundred  feet  high  extends  with 
almost  unbroken  continuity  to  the  mouth  of  the  Mattawa  River  and 
thence  northward  and  north-westward  up  the  valley  of  the  Ottawa. 

The  extreme  west  end  of  Trout  Lake  is  only  about  three  miles  distant  Route  thenoe 
from  Lake  Nipissing,  and  the  neck  of  land  separating  the  two  lakes  is  ^i^^  ^  '^**' 
in  general  very  level.  The  canoe-route  usually  followed  to  Lake 
Nipissing,  leaves  Trout  Lake  in  a  bay  running  to  the  south  near  its 
western  end.  The  first  portage  runs  over  a  ridge  of  sand.  The  Riviere 
de  la  Vase  is  then  utilized  all  the  way  to  Lake  Nipissing,  a  distance  of 
a  little  over  six  and  a  half  miles.  This  small  stream  runs  through  low 
and  often  marshy  ground  most  of  the  way,  entering  Lake  Nipissing 
about  six  miles  south-east  of  North  Bay. 

The  land  in   the  immediate  neighbourhood  of  the  Mattawa  River  Character 
is  generally  rocky,  barren  and  unfit  for  agriculture.     A  short  distance  °^  ^^^' 
from  this  river,  however,  in  the  townships  of  Papineau,  Calvin,  Banfield 
and  Ferris,  considerable  areas  have  been  cleared,  and  good  progress  has 
already  been  made  in  the  settlement  of  these  townships. 

The  rocks  exposed  along  the  Mattawa  are  for  the  most  part  massive  Rocks  seen 
reddish  granitite-gneisses,  the  strike  of  the  folation  running  in  a  series  J^*^*^®^^^ 
of  widely  undulating  curves  in  a  general  east-and-west  direction  with 
a  prevailing  southerly  dip   <    35**  to  65**.     Crystalline  limestone  is  Limestones, 
very  sparingly  present  in  association  with  these  gneissic  rocks,  and 
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Gneiss  of 
Trout  Lake. 


wherever  noticed  the  evidence  seemed  to  show  that  it  has  been  caught 
up  in  the  gneiss  during  the  irruption  of  the  latter.  On  the  south  shore 
of  Talon  Lake,  as  well  as  in  the  southern  channel  at  the  falls,  at  the 
outlet  of  this  lake,  the  crystalline  limestone  was  found  in  association 
with  a  very  massive  indistinctly  foliated  granitite-gneiss,  the  intrusion 
and  later  age  of  the  latter  being  apparently  clear.  Near  the  western 
end  of  Nasbonsing  Lake,  the  rock  is  a  light-reddish  granitite-gneiss  com- 
posed chiefly  of  felspar,  with  a  small  proportion  of  grayish  quartz  and 
a  little  black  mica  occurring  in  isolated  areas  of  aggregated  scales, 
together  with  numerous  small  garnets.  The  strike  is  to  the  north-west 
with  a  dip  to  the  south-west,  generally  at  a  high  angle.  Near  the 
eastern  end  of  the  lake,  the  gneissic  rocks  present  are  more  highly  dif- 
ferentiated and  occur  in  irregular  curving  bands  which  have  a  general 
strike  curving  gradually  around  from  east  to  north-east. 

On  Trout  Lake,  the  granitite-gneiss  occurs  in  reddish  and  dark- 
coloured  bands  which  have  a  prevailing  direction  of  nearly  east  and - 
west,  gradually  bending  round  to  the  north-west  in  the  western  part  of 
the  lake,  while  the  dip  is  to  the  south  <  45*  to  65^ 


Lake  Nipissino. 


Elevation. 


Size  and  form  This  important  lake  has  an  area  of  345  square  miles,  and  is  wholly 
ging.  ^  ^  surrounded  by  Laurentian  rocks.  Its  main  length  is  east-and-west, 
and  its  greatest  length,  from  the  shore  at  East  Bay,  near  Callendar 
station  to  the  western  end  of  Bear  Bay  (west  arm),  is  sixty  miles ; 
while  the  greatest  width,  from  Beaucage  Bay  on  the  north  to  the 
mouth  of  the  South  River,  is  sixteen  miles.  The  elevation  above  sea 
level,  at  different  seasons,  varies  from  642 -2  to  649 '5  feet.  The 
northern  and  eastern  shores  are  in  general  low  and  for  the  most  part 
present  sweep^g  beaches  of  sand,  separated  by  rounded  points  of  rock. 
The  water,  for  a  considerable  distance  from  the  shore,  is  shallow.  The 
west  end  of  the  lake  has  an  irregular  coast  line  with  long  arms  and 
bays  extending  and  rocky  islands.  A  great  number  of  these 
islands  strew  the  more  open  water  outside,  running  in  long  lines, 
more  or  less  parallel  in  direction  with  the  peninsulas  or  points 
which  divide  the  bays  from  one  another.  The  islands,  generally 
small,  are  sometimes  several  miles  in  extent.  The  southern  shores  are 
bold  and  rocky  and  the  water  is  deep  even  in  their  immediate  vicinity. 
The  whole  of  the  eastern  end  of  the  lake  is  wide  and  exposed,  con- 
taining only  two  small  groups  of  islands  known  as  the  Manitou  and 
Groose  Islands. 


Coasts  and 
islands. 
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western  end  of  the  lake  consists  of   four   principal   bays   or  Bays  at  west- 
separated  from  one  another  by  rocky  promontories,  their  con- 1^^^ 
on  towards  the  deeper  water  in  the  central  portion  of  the  lake 
marked  by  the  occurrence  of  long  lines  of  islands  and  reefs, 
lost  northerly  inlet,   McLeod  or  Goulais  Bay,  has  an  almost 

north-and-south  trend.  It  is  about  four  miles  in  length  by 
two  in  breadth  and  lies  immediately  west  of  the  marshy  delta 
rgeon  River.  The  water  in  this  bay  is  very  shallow.  A 
narrow  and  crooked  channel,  however,  exists  near  the  eastern 
but  is  navigable  only  for  very  small  steamers  or  tugs.  Immedi- 
south-west  of  this  bay  and  separated  from  it  by  the  rocky 
ilia  ending  in  Goulais  Point,  is  another  arm  of  the  lake,  divided 
west  into  two  subsidiary  bays,  known  as  the  North- West  Bay 
iddle  West  Bay  respectively.  North- West  Bay  is  over  four  miles 
5th,  with  a  width  rarely  exceeding  a  quarter  of  a  mile,  and 

the  general  direction  indicated  by  its  name.  Gradually  taper- 
stwards,  it  receives  a  small  stream  that  drains  some  marshy 
ituated  in  the  north-western  part  of  the  township  of  Macpherson. 
5  West  Bay  is  much  less  important,  being  only  about  two  miles 
;th,  and  at  the  west  end  receives  a  small  tributary  known  as 
River,  that  drains  the  southern  part  of  the  township  of  Mac- 
n. 

the  indentation  extending  to  the  west,  however,  the  largest  is  West  arm  or 

Sear  Bav. 
L  as  the  West  Arm  or  Bear  Bay.     The  general  trend  of  this 

ion  is  nearly  east-and-west.     Ai^  inspection  of  the  accompany- 

lap  will   convey  a  good  idea  of  the  close  dependence  of  topo- 

cal   outline   on   the   strike   of   the   foliation   of    the  inclosing 

c  rocks.     In  many  instances  abrupt  changes  in  direction  are  irregular 

itered,  but  these  follow  correspondingly  sharp   curves   in   the  ^°"^* 

f  foliation  and  cleavage.     The  width  of  the  bay  is  very  variable, 

itely  contracting  into  narrow  straits  only  a  few  chains  in  width 

>ening  again  into  wide  expanses  generally  crowded  with  islands. 

e  eastern   portion   for  a  distance  of   nearly   eight  miles,   the 

[e  width   is   nearly   two   miles.      The  bay   gradually   narrows 

Is  the  west  end  where  it  receives  the  waters  of  a  small  stream, 

ag  several  important  expansions  to  the  west. 

sral  important    streams  enter  Lake  Nipissing.     The  largest  is  Streams  enter- 
burgeon   River,  draining  about  3000  square  miles  of  country  to  ^"^  '^®  ^®' 
rth  and  west,  and  joining  the  lake  in  the  midst  of  a  large  marsh 
north  side.     This  low  tract  of  land,  forming  a  delta,  has  been 
;ed  by  the  gradual  accumulation  of  detritus  brought  down  by 
ream. 


Digitized  by 


Google 


218  I 


NIPISSING   AND  TEMI8CAMING   RBOION. 


Little  Stur- 
geon. 


The  Little  Sturgeon  or  Silver  River,  enters  the  Great  North  Bay 
with  a  swift  and  deep  current,  being  navigable  for  canoes,  without 
interruption,  for  a  distance  of  a  little  over  two  miles  from  the  lake, 
where  the  stream  becomes  very  small  and  rapids  occur.  The  general 
course  is  at  first  nearly  north,  and  the  upper  course  is  nearly  north- 
east, to  its  sources  in  the  southern  part  of  the  township  of  Blyth. 
Duchesney  and  Chippawa  creeks  enter  the  lake  in  the  vicinity  of 
North  Bay.  The  Riviere  de  la  Vase  or  Little  Mattawa,  flows  into  the 
lake  about  five  miles  south-east  of  North  Bay.  Other  important 
tributaries  enter  the  lake  from  the  south,  but  these  are  beyond  the 
boundaries  of  the  present  map.  The  Veuve  River  is  an  important 
stream  which  enters  the  west  side  of  McLeod  Bay,  draining  a  large 
tract  of  land,  the  sources  extending  westward  almost  to  the  Wahna- 
pitae  River. 

Several  important  islands  and  groups  of  islands  occur,  lying  out 
towards  the  middle  of  the  wide  eastern  portion  of  the  lake.  The 
most  important  of  these  is  the  group  named  the  Manitou  Islands. 
These  are  five  in  number,  situated  five  miles  south-west  of  North 
Bay.  The  largest  is  known  as  the  Great  Manitou  or  Newman 
Islahd.  It  is  an  irregular  triangle  in  form  and  about  a  mile  across. 
McDonald  Island,  the  next  in  size,  is  about  half  a  mile  in  length 
from  north  to  south  but  only  a  few  chains  in  width.  The  other  three 
islands  are  much  smaller. 

Goose  Islands.  The  G<x)se  Islands  lie  toward  the  centre  of  the  open  part  of  the 
lake,  about  six  miles  west  of  the  Manitou  Islands,  and  about  twelve 
miles  west-south-west  of  North  Bay.  The  largest  island  is  known  as 
the  Great  Goose,  and  is  nearly  a  mile  long  with  a  trend  of  east- 
and-west.  To  the  west  and  north-west  of  these  there  are  about  a 
dozen  smaller  ones,  some  of  which  are  merely  rounded  hummocks  of 
rock. 


Veuve  River. 


Manitou 
Islands. 


itry 

rocks  of  west 

end  of  lake. 


The  general  aspect  of  the  western  end  of  Lake  Nipissing  is  rocky 
and  desolate.  Iti  many  cases  the  sparse  soil  overlying  the  rarely 
concealed  hummocks  of  rocks,  afibrd  substance  to  a  rather  thin  and 
scrubby  growth  of  red  pine,  while  the  level  spots  are  for  the  most 
part  occupied  by  vast  marshes,  but  some  small  tracts  of  level  land 
occur  along  the  banks  of  some  of  the  tributaries,  notably  the  one 
situated  on  the  south  side  of  Bear  Bay  near  its  entrance.  The 
northern  shores  of  the  lake,  however,  border  large  areas  of  cultivable 
land.  The  rocks  are  generally  well  exposed,  especially  in  the  western 
and  southern  portions  of  the  lake.  They  include  the  prevailing 
varieties  of  granitite-gneiss  and  hornblende-granitite-gneiss,  the  former 
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being  the  prevailing  type.     These  are  out  by  dykes  and  masses  of  peg- 
matite presenting  the  usual  characteristics. 

The  Manitou  Islands  are  composed  of  a  rock  which  is  remarkably  Rocks  of  the 
uniform  in  composition  and  appearance,  being  a  medium-textured  laiaiJdB. 
reddish  gneiss,  that  has  evidently  been  subjected  to  intense 
dynamic  action.  It  has  a  rather  indistinct  blotchey  appearance, 
due  to  irregular  bands  of  chloritic  and  epidotic  material  running 
through  it,  resulting  from  the  alteration  of  the  bisilicates.  The  micro- 
scope shows  that  the  rock  has  everywhere  been  greatly  granulated. 
Its  chief  constituents  are  quartz,  orthoclose,  plagioclase,  hornblende 
and  biotite,  with  epidote,  chlorite,  calcite,  sericite,  iron  ore  and 
apatite.  It  is  thus  a  hornblende-granitite-gneiss  which  has  suffered 
great  alteration,  the  felspar  being  turbid  and  full  of  inclusions  of 
sericite,  calcite,  etc.,  resulting  from  its  decomposition.  Numerous 
irregular  patches  of  calcite  are  scattered  through  the  section.  Both 
felspar  and  quartz  extinguish  very  unevenly.  Hornblende  is  the  most 
abundant  ferromagaesian  mineral  present,  but  it  has  suffered  such 
extreme  alteration  to  chlorite  and  epidote  as  to  mask  its  true  char- 
acters. Biotite,  largely  altered  to  chlorite,  occurs  intergrown  with 
the  hornblende.  The  section  is  traversed  by  numerous  cracks  filled  in 
with  secondary  quartz,  epidote,  iron  oxides,  etc. 

On  several  of  the  islands,  this  rock,  which  has  evidently  resulted  Crystalline 
from  the  crushing  of  a  hornblende-granite,  contains  large  patches  of  i"^®8«>°®* 
pinkish  crystalline  limestone ;  the  latter,  however,  doubtless  represents 
portions  of  the  clastic  Grenville  series.  The  gneissic  rocks  are  inter- 
sected by  dark-greenish  dykes  of  basic  material  previously  described 
in  that  portion  of  the  report  treating  of  post-archrean  eruptives.  On 
several  islands  small  outliers  of  the  Birds  Eye  and  Black  River 
formations  are  exposed,  as  elsewhere  noted. 

Rock   exposures   are  abundant  on   the   Goose  Islands,  showing  a  Rocks  of 
medium-grained   red  granitic  gneiss.     The  foliation  is  determined  by         ®  *       "* 
the  parallel  arrangement  of  the  little  bands  of  biotite.     The  principal 
constituents  are  quartz,  orthoclase,  plagioclase,  microcline  and  biotite, 
with    small  quantities  of   apatite,  zircon,  chlorite,   epidote,    sphene, 
calcite   and   secondary   iron   ore.     It   is   one  of   the  typical  biotite-  Congtitoents 
gneisses  or  granitite-gneisses  of  the  region,  evidently  resulting  from  of  the  gneiss, 
crushing  and  differentiation  of  a  granitite.     The  felspars  are  exceed- 
ingly turbid,    being  filled  with  dust-like   particles   and   contrasting 
sharply  with  the  clear  quartz  grains.     Orthoclase  predominates,  but 
plagioclase  (albite)  is  very  abundant.     Most  of  the  microcline  grains 
observed  exhibit  a  moir^-structure  rather  than  the  typical  rectangular 
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lattice  structure.  The  biotite  shows  alteration  to  chlorite  with  de- 
velopment of  secondary  magnetite  along  the  cleavage-planes.  Apatite 
and  zircon  are  both  abundant  in  large  well-formed  crystals,  as  well  as 
irregular  grains.  Numerous  skeleton  forms  are  scattered  through  the 
section,  filled  with  calcite  and  a  substance  resembling  leucoxene. 
Their  outlines,  sometimes  rudely  wedge-shaped,  are  defined  by  minute 
granules  of  a  secondary  iron  ore,  which  also  run  along  what  were 
originally  cleavage  cracks.  These  in  all  probability  represent  titanite 
originally  present  in  the  rock  which  has  undergone  almost  complete 
alteration  with  formation  of  calcite  and  ilmenite.  Minute  granules  of 
epidote  are  present  as  the  result  of  the  alteration  of  the  felspars.  The 
rock  does  not  present  evidence  of  having  been  subjected  to  an  intense 
degree  of  pressure,  for  although  both  quartz  and  felspar  have  wavy 
extinction,  the  quartz  grains  are  only  slightly  cracked  and  not  granu- 
lated to  any  extent. 

Sturgeon  River. 

The  Sturgeon       The  Sturgeon  River,*  one  of  the  largest  in  the  country  to  the  north- 

^^^^^'  east  of  Lake  Huron,  possessing  a  drainage  area  of  about  three  thou- 

sand square  miles,  takes  its  rise  beyond  the  region  covered  by  the 
accompanying  map-sheets,  and  close  to  the  sources  of  the  most  easterly 
branch  of  the  Montreal  River.  From  the  source  to  its  mouth  on  Lake 
Nipissing,  the  river  measures  about  one  hundred  and  forty  miles  in 

Its  course.  length,  the  general  course  being  to  the  south-east.  At  a  distance  of  a 
hundred  and  twenty-five  miles  from  the  mouth,  the  stream  is  divided 
into  two  branches  inconsiderable  in  size.  The  more  westerly  of  these 
has  never  been  explored,  but  the  branch  which  comes  from  the  north- 
east drains  an  important  chain  of  lakes  forming  the  well-known  canoe- 
route  to  Shusawagamingt  (Smoothwater)  Lake  at  the  head  of  the 
eastern  branch  of  the  Montreal  River.  Three  miles  below  the  forks, 
the  river  expands  to  a  quarter  of  a  mile  in  width  for  a  mile  and 
a  quarter,  forming  Paul  Ijake,|  which  is  frequently  though  incorrectly 

Mouth  of  the  described  as  the  source  of  the  Sturgeon.  This  lake  is  about  1258  feet 
above  the  sea.  The  Sturgeon  debouches  in  an  extensive  marsh  by  two 
channels.  The  most  direct  or  westerly  one  is  almost  completely  filled 
with  detritus,  while  the  eastern  branch  is  comparatively  deep  and 
navigable  even  for  steamers.     Once  across  the  bars,  the  river  ofiers 

*  This  river  is  called  "Champlain's  River"  on  Delisle's  map  of  New  France,  1703. 

t  Sometimes  also  called  "White  Beaver  Lake"  from  a  mountain  of  that  name 
which  rises  immediately  to  the  west  of  the  lake. 

t  The  name  is  given  in  honour  of  "  Big  Paul,"  a  sub-chief  of  the  Temagami  band  of 
Chippewa  Indians,  who  has  made  this  lake  his  headquarters  for  many  succeeding  win- 
ter hunts. 
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uninterrupted  navigation  as  far  as  the  village  of  Sturgeon  Falls,  over 
four  miles  from  the  lake. 

In  ascending  the  stream  the  general  direction  is  N.  35°  E.  for  eleven 
miles  in  a  straight  line.  This  is  to  the  mouth  of  a  tributary  coming 
from  the  east,  known  as  Smoke  River,  that  drains  the  southern  portion 
of  the  townships  of  Grant  and  Charlton.  In  this  distance  navigation 
is  interrupted  by  two  falls  and  two  rapids.  The  first  of  these,  Sturgeon  Sturgeon 
Falls,  is  opposite  the  villai^e  of  the  same  name,  at  the  intersection 
with  the  main  line  of  the  Canadian  Pacific  Railway.  Sandy  Falls  is 
the  name  of  the  next,  nearly  six  miles  above  the  village,  while  the 
rapids,  which  occur  a  couple  of  miles  beyond,  generally  require  to  be 
portaged  in  the  ascent,  although  they  can  be  run  in  descending.  The 
portage  to  avoid  this  half-mile  of  broken  water  is  on  the  west  side  of 
the  stream. 

Near  the  mouth  of  the  Smoke  River,  the  Sturgeon  takes  a  sudden  Ckiune  of  the 
bend,  and  has  an  upward  direction  in  a  straight  line  of  N.  61°  E.  for  abov?^moke 
28  miles,  as  far  as  the  **  Elbow,"  in  the  township  of  Janes.     Following  River, 
all  the  sinuosities  of  the  stream,  however,  this  distance  is  increased  to 
a  little  over  thirty-six  miles.     The  main  tributaries  in  this  interval  are 
from  the  north,  draining  large  lakes  in  this  direction.     The  Temagami,  Temagami 
which  is  a  very  turbulent  and  rapid  stream,  is  the  largest  feeder  of  the  ^^®''- 
Sturgeon,  and  is  the  principal  outlet  of  the  large  lake  of  the  same 
name.     It  enters  the  Sturgeon  a  little  over  twenty-three  miles  above 
the  mouth  of  the  Smoke  River.  The  Tomiko  (contraction  for  Otanacom-  Tomiko River, 
agosi  or  Canoe-making)  River  enters  a  little  over  five  miles  above  Smoky 
Falls,  deriving  most  of  its  water  from  several  large  lakes  situated  in 
the  townships  of  Gladman  and  Hammell.     The  lower  portion  of  the 
stream,  from  Tomiko  Lake  to  the  Sturgeon,  is  rarely  if  ever  used  for 
the  purposes  of  canoeing.     A  long  portage  to  avoid  this  rough  stretch 
of  river,  runs  northward  from  the  Sturgeon,  starting  from  a  point  nearly 
two  miles  above  Smoky  Falls.     It  affords  an  entrance  to  Cameron  Lake 
and  thence  through  Chebogomog  Lake  into  Tomiko  Lake.     The  upper 
portion  of  the  river,  however,  is  travelled  to  reach  the  numerous  lakes 
situated  near  the  head- waters  of  the  several  branches  of  the  stream  and 
thence  to  the  region  beyond.     Pike  River  is  another  feeder,  coming 
from  a  lake  of  the  same  name,  situated  near  the  centre  of  the  town- 
ship of  Bastedo. 

Between  the  mouth  of  the  Smoke  River  and  the  "  Elbow  ",  the  Stur-  Smoke 
geon  is  broken  by  one  fall  and  five  rapids,  the  latter  all  situated  above  Elbow, 
the  mouth  of  the  Temagami  River.     The  most  important  of  these 
obstructions  is  the  Smoky  Falls,  where  the  river  descends  over  a  solid 
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barrier  of  gneiss  for  more  than  twenty  feet.  The  portage  runs  over  a 
small  rocky  island  of  gneiss  which  here  divides  the  river  into  two 
channels. 

At  the  "  Elbow,"  the  trend  of  the  river  again  changes  abruptly  to  a 
direction  of  N.  14°  W.,  which  course  is  maintained  as  far  the  mouth  of 
the  Obabica  River,  a  distance  of  twenty-two  miles  increased  to  thirty- 
four  miles  by  the  bends  of  the  stream.  Only  a  little  over  a  third  of 
this  distance  is  included  on  the  accompanying  maps,  as  far  as  the  mouth 
of  the  outlet  from  Wawiash-Kashing  and  Manito-Peepagee  lakes.  The 
largest  tributary  in  this  distance  is  the  Maskinong^  River,  that  reaches 
the  main  stream  from  the  west  about  two  and  a  half  miles  above  the 
"  Elbow  "  and  drains  a  number  of  large  lakes,  shown  on  the  Sudbury 
map -sheet  (No.  130.) 

The  Sturgeon  River  is  in  general  readily  navigable  for  canoes 
throughout  the  whole  distance  embraced  in  the  present  map-sheets, 
although  the  current  is  strong  nearly  the  whole  way.  Between  Smoky 
Falls  and  a  point  about  three  miles  above  the  mouth  of  the  Temagami 
branch  (a  distance  of  about  twenty-five  miles)  there  is  no  greater 
impediment  to  canoe  navigation  than  the  strength  of  the  current.  The 
river,  except  where  contracted  at  the  rapids  and  falls,  varies  in  width 
from  a  little  over  two  hundred  and  fifty  feet  near  the  mouth  to  about 
a  hundred  feet  in  the  township  of  McNish  near  the  north-west  corner  of 
the  Lake  Nipissing  sheet.  The  depth  varies  from  three  to  twenty  feet, 
with  an  average  of  perhaps  ten  or  twelve  feet. 

The  flats  along  the  river  are  liable  to  inundation  during  the  high 
spring  freshets  and  the  actual  rise  in  the  water  at  the  several  points 
along  the  coarse  of  the  stream,  may  be  readily  ascertained  by  a  reference 
to  the  appended  list  of  elevations. 

The  river  for  the  most  part  pursues  a  somewhat  tortuous  course 
through  a  tolerably  level  flat  of  considerable  extent,  exhibiting  numerous 
sections  of  a  stiff  grayish  clay  overlain  by  coarse  yellowish  sand,  in  the 
immediate  valley  of  the  Sturgeon.  Below  the  Temagami  River  there 
are  many  areas  of  considerable  extent  which  have  been  utilzed  for  settle- 
ment and  the  soil  has  in  general  proved  productive.  Between  the 
mouths  of  the  Tamagami  and  Maskinong^  rivers,  these  flats  are  fewei* 
and  less  extensive  while  the  county  immediately  adjoining  becomes  for 
the  greater  part  poor  and  rocky.  Above  the  Maskinong^,  very  little 
land  is  available  for  farming,  the  country  assuming  a  broken  and 
mountainous  character. 

The  rocks  throughout  this  distance  present  the  usual  characteristics 
of  the  reddish  and  dark-grayish  gneisses.     The  dip  is  towards  the  south 
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th-east  at  an  angle  of  often  considerably  less  than  45"*.  The 
ires  in  the  immediate  vicinity  are  very  few,  and  except  in  the 
x>urhood  of  falls  and  rapids  are  small,  consisting  chiefly  of  rounded 
.ocks  protruding  from  the  overlying  drift  material. 

)  contact  between  these  rocks  and  those  of  the  Huronian,  occur-  Junction  of 
>  the  north-e jst,  crosses  the  Sturgeon  River  a  short  distance  above  and  Huronian. 
EUbow".     The  actual  junction  is  not  visible,  but  exposures  of  the 
«d  granite-gneiss  of  the  Laurentian  and  the  light  greenish  com- 
[uartzite  of  the  Huronian  occur  within  a  short  distance  of  one 


The  Montreal  River. 

b  Montreal  River  is,  next  to  the  Ottawa  and  Sturgeon  rivers,  the 
t  stream  included  within  the  area  covered  by  the  present  Report, 
Lng  an  area  of  about  2500  square  miles. 

3  general  course  of  the  river,  so  far  as  it  is  included  in  the  Lake  General 
teaming  sheet,  is  south-east,  and  the  length  almost  forty-seven  tr^TflivCT  ° 
in  a  straight  line.     This  may  be  divided  into  three  parts,  the 
itid  third  of  which  are  approximately  parallel  in  direction,  while 
)cond,  or  short  intervening  stretch  lies  almost  at  right  angles. 

B  lower  portion  of  the  river,  from  Lake  Temiscaming  to  Mud  Lake  lower  part  of 
[$e,  is  now  superceded  as  a  canoe- route  by  the  shorter  and  easier 
ge  by  way  of  Haileybury,  Mud  and  Sharp  lakes.  There  are 
rous  rapids,  and  the  river,  throughout  this  distance,  flows  in  a 
w  valley,  generally  from  400  to  450  feet  deep.  Only  a  few  small 
ns  enter  this  portion  of  the  river,  as  the  highest  land  occurs  in 
proximity  to  the  banks  on  either  side.  The  lowest  three  miles 
9  river,  before  it  reaches  Lake  Temiscaming,  is  a  series  of  rapids 
a  fall  of  160  feet.  At  the  "Notch,"  near  the  mouth,  the  river  The  Notch. 
through  an  extremely  narrow  channel,  with  rocky  perpendicular 
,  composed  of  dark-greenish  greywack^  slate,  much  jointed  and 
m.  This  gorge  has  a  breadth  varying  from  sixteen  to  thirty-three 
ind  is  a  little  more  than  a  hundred  yards  long,  with  perpendicular 
about  forty  feet  high.  The  rapids  above  referred  to  are  overcome 
portage  about  three  miles  long. 

r  about   six   miles    above    this   portage   the   river  is   crooked.  Rocks  seen, 
a  fairly  gentle  and  uniform  current,  its  channel  being  cut  through 
TOW  plain  of  stratified  drift  material.     There  are  only  occasional 
'ops  of  rock,  and  these  show  a  comparatively  fine-grained  arkose, 

Plate  IV. 


Digitized  by 


Google 


224  I 


NIPISSING   AND  TEMISCAMING   REGION. 


forming  the  transitional  beds  upward  from  the  greywack^  and  slate  to 
the  qoartzite  grit  that  characterizes  the  summits  of  the  hills  extending 
westward  to  Bear  Lake. 

Fountain  Fall  Three  rapids  occur  in  the  next  stretch,  before  Fountain  Fall  is 
Cbute/^  reached,  the  total  fall  in  this  part  of  the  river  being  over  thirty  feet. 
The  rock,  wherever  exposed,  is  a  dark-green  somewhat  coarse  diabase 
or  gabbro,  the  felspar,  especially  in  the  coarse  phase,  being  frequently 
of  a  reddish  colour.  Fountain  Fall  has  a  sheer  descent  of  twenty  feet 
over  an  outcrop  of  breccia-conglomerate.  Ragged  Chute  is  situated 
a  short  distance  above,  and  has  a  fall  of  about  thirty  feet.  The 
hills  on  either  side  of  this  wild  rapid  rise  precipitously  from  the  river, 
and  the  portage,  which  is  situated  on  the  north-east  bank,  runs  over  a 
very  high  and  steep  hill.  The  rock  exposed  is  the  usual  breccia-con- 
glomerate, showing  a  dark-green  chloritic  matrix  which  is  often  pres- 
ent in  comparatively  small  proportion,  in  which  is  embedded  an  abund- 
ance of  fragments  of  felspar,  granite  and  diabase.  About  a  mile  above 
Ragged  Chute,  the  slate  is  superimposed  upon  the  conglomerate, 
dipping  S.  70**  N.  <  20".  Two  more  rapids  of  considerable  dimensions 
occur  in  the  spaces  between  Ragged  and  Hound  chutes,  having  a 
combined  fall  of  thirteen  feet.  At  the  latter  place,  the  waters  of  the 
river  make  a  clear  leap  of  twenty-five  feet,  over  an  outcropping  ledge  of 
Hound  Chute  diabase.  From  the  head  of  Hound  Chute  to  Mud  Lake  portage,  the 
portage.  ^  banks  on  either  side  of  the  stream,  and  especially  that  on  the  north- 
eastern side,  exhibit  perpendicular  clifi&  composed  of  diabase,  greatly 
resembling  and  co-extensive  with  a  large  mass  which  reaches  the  west 
side  of  Lake  Temiscaming,  there  forming  the  cliffs  known  as  the  Mani- 
tou  and  Devils  Rock.  The  current  in  this  interval  of  nearly  five  miles 
is  very  swift,  showing  a  total  fall  of  about  eight  feet,  but  with  no  dis- 
tinct rapids. 

Immediately  below  Mud  Lake  portage  is  a  high  hill  of  diabase  that 
rises  precipitously  from  the  water  on  the  north-east  side,  while  a  short 
distance  above,  on  the  opposite  side,  smaller  elevations  composed  of 
similar  rock  wefTe  noticed  in  close  proximity  to  the  stream.  In  the 
vicinity  of  the  first  rapid  above  Mud  Lake  portage,  the  banks  are  again 
high  and  rocky,  composed  of  the  coarse  diabase  or  gabbro  with  much 
fresh-red  felspar,  giving  it  somewhat  the  appearance  of  a  basic  granite. 
A  small  rocky  island  about  twelve  chains  below  the  rapid,  shows  this 
diabase  to  possess  a  very  perfect  series  of  jointing  planes  with  a  direction 
of  N.  50"  E.  and  dipping  S.E.  <70".  The  strike  of  these  planes 
corresponds  closely  with  the  trend  of  the  stream  at  this  point  and  may 
have  been  the  cause  of  its  direction.     The  rapids,  which  are  very  strong. 


Rocks  near 
Mud  Lake 
X>ortage. 
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have  a  fall  of  seven  feet,  and  are  caused  by  a  barrier  composed  of  out- 
cropping ledges  of  the  diabase  aided  by  an  accumulation  of  loose 
boulder  material.  There  are  no  exposures  of  rock  between  the  head  of 
these  rapids  and  Bay  Lake,  while  the  river,  between  the  two  other  inter- 
vening rapids,  is  marked  by  the  occurrence  of  comparatively  wide  lake- 
like expansions,  which  in  places  show  a  considerable  current. 

Bay  Lake,  known  to  the  Indians  as  Pakeegama  or  Mattagamashing,  Bay  Lake, 
occupies  a  rather  deep  depression  in  the  rocky  plateau,  being  bounded, 
especially  on  the  south-west  side,  by  high  rounded  hills  of  slate  and 
quartzite.  It  runs  in  a  north-west  and  south-east  direction,  with  a 
length  of  seven  miles  and  an  average  breath  of  a  little  over  a  quarter 
of  a  mile.  A  large  bay  near  the  north-western  extremity  runs  in  an 
easterly  direction  for  about  two  miles  and  a  half.  The  portage  from 
Loon  Lake,  on  the  road  to  Temiscaming,  reaches  the  north-east  corner 
of  this  bay,  while  the  Hudson's  Bay  Company's  post  is  situated  on  the 
point  on  the  north-west  shore  of  the  lake  near  the  entrance  to  Portage 
Ba}'. 

The  south-western  shore,  near  the  south-western  end  of  Bay  Lake,  Rocks  of 
shows  excellent  exposures  of  well  banded  and  evenly  jointed  greenish-  ^jid  of  Ba?™ 
grey  slates,  while  the  north-eastern  shore  in  this  direction  is  low  and  Lake. 
covered  with  thick  green  bush.     About  a  mile  and  a  quarter  north  of  the 
outlet,  the  slates  are  overlain  in  conformable  sequence  by  the  yellowish - 
green  quartzite-grit,  the  whole  having  a  north-westerly  dip  <  5*  to  12*. 
The  slate  as  usual  shows  a  gradual  transition  through  a  more  massive 
slate  into  a  greywack^  or  felspathic  sandstone,  which  merges  upward 
into  the  comparatively  coarse-grained  arkose  sandstone  or  quartzite- 
grit  that  rises  into  hills  varying  from  250  to  300  feet  above  the  lake, 
in  places  forming  precipitous  cliffs  of  considerable  height. 

A  specimen  of  this  rock  was  examined  by  the  late  Prof.  G.  H.  Williams  Litholofrical 
and  was  taken  to  represent  the  transitional  portion  near  the  immediate  ^u**"^'.*;^  ^ 
junction  between  the  coarse  greywacke  and  the  quartzite  or  arkose. 
The  small  hand  specimens  showed  a  banded  coarse  and  fine  conglomer- 
atic sandstone  or  greywacke.     The  coarser  portion  of  the  specimen 
presents  the  ordinary    characters  of    the   prevailing   quartzite-grit, 
holding  good  sized  fragments  of  quartz  both  angular  and  rounded  in 
outline,  embedded  in  a  moderately  abundant  sericitic  matrix.     The 
finer-grained  portion,  which  has  a  somewhat  darker  hue,  is  a  rather 
typical  greywacke,  showing  "  an  aggregate  of  angular  and  sub-angular 
quartz  grains  with  some  felspar.     Between  these  grains  much  chloride 
has  been  developed,  which,  together  with  the  magnetite  present,  gives 
the  dark  colour  to  this  layer." 
15 
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This  quartzite,  as  usual,  occurs  in  very  thick  and  massive  beds  and 
the  dip  cannot  be  made  out  with  any  certainty  except  in  a  few  places. 
It  is  exposed  all  along  the  south-west  shore  of  the  lake  as  far  as  the 
inlet  and  forms  the  south-western  portion  of  the  point  that  separates 
Portage  Bay  from  the  main  body  of  the  lake.  Further  up  the  river 
this  rock  is  underlain,  first,  by  a  ma^isive  brownish  grey  wack^  or  slate, 
exposed  a  short  distance  below  Pork  Rapid,  and  next,  in  descending 
order,  by  the  well  banded  greenish  slates,  dipping  S.  55**  E.  <  lO**  to 
15*,  which  continue  as  far  as  and  a  little  beyond  the  inlet  from  Lady 
Evelyn  Lake.  The  structure  is  therefore  that  of  a  somewhat  shallow 
syncline,  the  basal  bed  being  represented  both  by  the  banded  slates 
exposed  in  the  south-eastern  part  of  Bay  Lake  and  those  occurring  in 
the  vicinity  of  the  outlet  from  Lady  Evelyn  Lake,  the  overlying 
quartzites  resting  in  the  trough  thus  formed. 

The  point  on  which  Bay  Lake  post  is  situated,  is  composed  of 
coarsely  crystalline  diabase  or  gabbro,  the  felspar  frequently  possessing 
a  distinct  flesh-red  colour.  The  massive  and  rounded  exposures  of  this 
rock  are  cut  by  irregular  ramifying  dykes,  composed  of  a  fine-grained 
pale-grayish  or  pinkish  aplite.  This  basic  irruptive  forms  the  shores  of 
Portage  Bay,  as  well  as  the  north-eastern  part  of  the  point  separating 
this  bay  from  the  main  body  of  the  lake.  To  the  north-west  of 
the  lake,  it  continues  for  a  considerable  distance  inland,  forming  a 
series  of  high,  though  rounded  hills  in  this  district,  while  to  the  east, 
as  far  as  can  be  learned  from  the  occasional  outcrops,  it  is  continuous 
with  the  mass  which  forms  the  southern  part  of  Sharp  Lake  extending 
as  far  as  the  western  shore  of  Lake  Temiscaming. 

Between  the  head  of  Bay  Lake  and  the  head  of  Lady  Evelyn  Lake 
(Mattawapika),  the  river  is  in  general  a  fine,  wide  stream,  with  occa- 
sional short  stretches  of  swift  current.  Pork  Rapid  (Kokooshbuwatik), 
has  a  total  fall  of  nearly  seven  feet,  the  portage  being  on  the  south- 
west bank.  The  north-eastern  banks  of  the  river  are  low,  and  the 
country  for  many  miles  is  flat  and  swampy.  On  the  south-east  side 
in  that  direction  there  are  only  occasional  low  rounded  exposures  of  the 
greywack^  and  slate,  and  these  are  situated  some  distance  away 
from  the  stream,  forming  a  series  of  rounded  hills.  Between  the 
Mattawapika  and  Round  or  Mountain  Lake  the  river  is,  as  a  rule, 
wide  and  navigable,  with  only  two  interruptions  by  rapids  One  of 
these  is  a  little  over  a  mile  and  the  other  about  four  miles  below 
Round  Lake,  the  portage  in  both  cases  being  on  the  northern  or  north- 
eastern bank  of  the  river.  The  combined  fall  of  these  two  rapids  is 
about  eight  feet,  the  upper  one  being  the  larger  with  a  descent  of  five 
feet. 
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The  shores  in  the  vicinity  of  the  Mattawapika,  show  exposures  of  Rocks  of  Lady 
a  weU  banded  slate  which  dips  S.  55^  E.  <10'*  to  15^  and  ^""^^y"  ^^^• 
continues  for  about  a  mile  above  this  point,  ^where  it  is  interrupted  by 
a  mass  of  diabase  or  gabbro,  which,  on  the  south-east  side,  rises  into  a 
series  of  precipitous  hills.  This  rock  may  extend  across  the  stream  to 
the  northward,  but  any  hills  on  this  side  are  much  lower  and  less  pro- 
nounced, and  are  therefore  more  likely  to  be  underlain  by  the  gray- 
wack^  slate.  This  mass  of  diabase  extends  to  within  a  quarter  of  a 
mile  of  the  outlet  from  Mocassin  Lake,  and  is  an  extension  northward 
of  the  mass  of  similar  rock  which  forms  the  western  shore  of  the 
last  stretch  of  Lady  Evelyn  Lake.  To  the  north-west,  this  diabase  is 
replaced  by  the  quartzite  grit  or  arkose  which  forms  smaller  and  less 
conspicuous  eminences  extending  northward  and  inland  for  some  miles ; 
while  to  the  north-west,  the  general  surface  outline  would  seem  to  indi- 
cate its  continuous  presence  as  far  as  the  south-eastern  extremity  of 
Indian  Lake,  although  no  exposures  could  be  seen.  The  rock  is  the 
usual  greenish  or  reddish-gray,  coarse  arkose,  so  prevalent  throughout 
this  district.  A  specimen  of  this  rock  was  examined  by  the  late  Microacopic 
Prof.  G.  H.  Williams,  who  says  that  "it  shows  an  even-grained  ^-J^i^ck J! 
mixture  of  somewhat  rounded  quartz  grains  with  an  equal  amount  of 
felspar  (orthoclase,  microcline  and  oligoclase).  The  minerals  and  their 
proportions  are  those  of  a  granite,  and  yet  the  appearance  of  the 
grains  and  their  relations  to  one  another  at  once  disclose  the 
clastic  character  of  the  rock.  The  felspar,  except  a  few  of  the  largest 
grains,  is  quite  changed  to  kaolin  or  sericite,  although  its  external 
characters  are  still  plainly  discernible." 

Indian  Lake  is  only  an  irregular  expansion  of  the  river  crossing  its  Indian  Lake, 
downward   course  at  a  considerable  angle,  and  discharging  from  the 
south-west  side  nearly  a  mile  from  the  foot  of  the  lake.     Near  Indian 
Lake,  the  banks  are  somewhat  higher  and  are  composed  of  grayish 
stratified  clay,  which  makes  a  good  soil.     The  shores  of  Indian  Lake 
are  as  a  rule  low  and  grassy,  presenting  no  rock  exposures,  but  the 
comparatively   high  hills  that  border  the  south-western  end  of  the 
lake   are   probably  composed  of  quartzite-grit.     From  Indian   Lake  Indian  Lake 
to  Round  or  Mountain  Lake,  the  river  flows  with  a  very  gentle  cur-  ^e?"'^^'^ 
rent  between  banks  of  moderate  height  composed  of  stratified  gray 
clay.     As  the  first  rapid  is  approached,  these  banks  are  appreciably 
higher,  but  above  the  second  rapid  the  area  on  either  side  of  the  river 
becomes    much    lower,   while   the    immediate  outlet    from   Round 
Lake  is  flat  and   swampy.     Both  of   the  rapids  below  Round  Lake 
are  caused  by  boulder  obstruction.     The  south-western  shore  of  Round  Diabase  or 
Lake  shows  high  hills  composed  of  the  coarse  diabase  or  gabbro,  and  ^    ^' 
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exposures  of  this  rock  were  noticed  on  the  north-eastern  side  near  the 
outlet,  but  to  the  north-eastward  of  the  lake  the  whole  region  seems  to 
be  comparatively  level,  the  soil  being  a  clay  loam.  The  diabase  and 
gabbro  contains  much  flesh-red  felspar,  greatly  resembling  in  this 
respect  the  coarser  portions  of  the  rock  exposed  at  Quinn  Point  on 
Lake  Temiscaming  as  well  as  on  the  north-east  shore  of  Bay  Lake. 
When  subjected  to  the  weather  this  felspar  kaolinizes,  thus  producing 
a  moderately  coarse-grained  rock,  closely  resembling  in  macroscopic 
appearance  a  basic  hornblendic  granite. 

The  Matabitchouan  River. 

Matabit-  The  Matabitchouan  and  Montreal  rivers  reach  Lake  Temiscaming 

chouan  River.  .        i  i  .,       i  i  *    i       i  • 

almost  at  the  same  point,  but  while  the  general  course  of  the  latter  is 

from  the  north-west,  that  of  the  Matabitchouan  is  from  the  south-west. 
The  proximity  of  the  mouths  of  these  two  streams  has,  in  the  past,  been 
the  cause  of  some  little  confusion  in  the  names  applied  to  each.  Mata- 
bitchouan seems  to  have  been  the  original  Indian  name  of  the  Mon- 
treal River,  while  what  has  of  late  years  been  called  the  Matabitchouan 
is  known  to  the  Indians  as  the  Wabos-na-mata-bi-sipi  (or  Rabbit-sit- 
ting-down River.  The  names  have,  now,  however,  become  fixed  as  here 
employed.  The  Matabitchouan  is  one  of  the  most  important  streams 
in  this  district,  and  for  many  years  was  the  only  canoe-route  in  com- 

Its  watershed  mQ^  ^ge  between  lakes  Temiscaming  and  Temagami.     Its  head- waters 
and  branches.  ,.  ,  ,  ,  .  __,  .     °  -r    .  rm  n        i  i 

lie  to  the  north  and  west  of  White-bear  Lake.     The  smallest  branch 

takes  its  rise  in  Caribou  Lake,  on  the  main  canoe-route,  within  a 

quarter  of  a  mile  of  the   north-east   arm  of  Lake  Temagami,  and  this 

small  lake  sends  another  and  larger  stream  into  Lake  Temagami.    The 

largest  or  main  branch  of  the  river  rises  in  Mountain  Lake,  to  the 

south-east  of  Annima-nipissing  and  Bay  lakes.     Two  other  branches 

of  some  size  drain  lakes  that  lies  close  to  the  hills  bordering  the 

lower  stretch  of  the  Montreal  River,  debouching  in  the  north-eastern 

corner  of  White-bear  Lake  within  a  short  distance  of  one  another. 

Lower  part  From  the  mouth  on  Lake  Temiscaming  to  Mountain  Lake,  the  dist- 

•houa^  ance,  in  a  straight  line  bearing  N.TO"  W.  is  nineteen  miles,  while  follow- 

ing the  general  canoe-channel,  this  distance  is  increased  to  thirty-seven 
miles.  This  whole  space  is  divided  into  two  main  directions  of  flow, 
forming  an  angle  of  70*  with  one  another,  these  constituting  two  sides 
of  a  triangle,  while  the  third  has  the  length  and  direction  already  men- 
tioned. The  first  of  these  stretches,  which  extends  from  the  mouth  of 
the  river  to  Rabbit  Point  on  Rabbit  Lake,  has  an  upward  bearing  of 
S.  44**  W.  for  thirteen  and  a  half  miles,  although  the  channel  usually 
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travelled  measures  about  sixteen  miles.  The  third  side  of  the  triangle, 
which  reaches  from  Rabbit  Point  to  Mountain  Lake,  shows  a  general 
direction  of  N.  26**  W.,  with  a  length  of  nineteen  miles,  although  the 
most  direct  canoe-channel  measures  about  twenty-one  miles.  From 
the  mouth  of  the  Matabitchouan  to  the  first  portage,  the  river  has  cut 
a  fairly  deep  channel  through  drift  material,  the  bands  on  either  side 
being  composed  of  a  stratified  gray  clay.  The  strength  of  the  current 
in  this  interval  varies  with  the  height  of  the  water,  for  during  times  of 
freshet,  the  water  of  the  lake  backs  up,  forming  a  comparatively  deep 
channel  to  within  a  short  distance  of  the  first  portage  ;  while,  during 
ordinary  stages,  the  stream  has  a  swift  current  almost  to  the  mouth. 
The  northern  banks  are  as  a  rule  much  lower  than  those  on  the  south 
side  of  the  stream.  A  short  distance  south  of  the  river  is  a  high  and  Beaver 
prominent  hill,  known  as  the  King  of  the  Beavers,  also  sometimes  cal- 
led the  Montreal  Mountain  or  Beaver  Mountain.  According  to  baro- 
metrical observations,  this  hill  has  an  elevation  of  660  feet  above  Lake 
Temiscaming,  or  1248  feet  above  the  sea. 

The  summit  of  Beaver  Mountain,  for  340  feet,  is  composed  of  a  Rocks  found 
greenish-grey  medium  textured  diabase,  much  sheared  and  broken,  5^^^®^ 
the  planes  of  shearing  being  abundantly  coated  with  greenish  decom- 
position products.  Below  this  rock  is  a  greenish  slate,  which  marks 
the  lower  and  more  gradually  sloping  portion  of  the  mountain.  The 
strike  of  the  slates  curves  around,  conforming  beautifully  with  the  line 
of  outcrop  of  the  diabase,  dipping  into  or  beneath  what  seems  to  be 
an  irruptive  mass  of  lacolitic  origin. 

The  first,  or  Matabitchouan  portage,  occurs  a  little  over  two  miles  Matabit- 
from  the  mouth  of  the  river,  where  a  series  of  rapids  and  falls  occur  age" 
with  a  descent  of  260  feet  The  stream  here  describes  a  sharp 
bend  to  the  north,  while  the  portage,  to  overcome  these  obstruc- 
tions cuts,  across  the  bend  thus  formed,  running  over  a  hill,  the  high- 
est point  on  the  trail  being  330  feet  above  the  level  of  the  river  at  the 
foot  of  the  portage.  The  cu^cent  of  the  portage  is  steep,  passing  first 
over  stratified  gray  clay,  and  clay  and  boulders,  but  near  the  summit 
it  is  rocky.  This  is  the  breccia-conglomerate,  containing  pebbles 
chiefly  of  a  flesh-red  granite  embedded  in  a  dark-green  chloritic  matrix. 
The  west  end  of  the  Matabitchouan  portage  comes  out  on  the  first  of 
a  series  of  four  Bass  lakes,  numbered  in  ascending  order.  These  are 
small  expansions,  united  by  narrow  shallow  channels,  with  an  appreci- 
able current. 

The  south-east  shore  of  the  Second  Bass  Lake,  consists  of  high  per-  Second  Bass 
pendicular  clifis  composed  of  a  fine-grained  hornblende-granite,  evidently 
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an  extension  of  the  large  mass  of  somewhat  similar  rocks  coloured  as 
Laurentian  farther  to  the  south.  At  the  base  of  the  cliff,  near  the 
upper  end  of  the  lake,  this  granite  may  be  seen  in  contact  with  the 
breccia-conglomerate,  that  constitutes  the  basal  member  of  theHuronian. 
Precisely  similar  rock  forms  the  eastern  shore  of  the  Third  Bass  Lake, 
but  is  so  massive  that  no  lines  indicating  original  sedimentation  could 
be  discerned.  A  thin  section  of  the  finer  portion,  or  matrix,  of  this 
conglomerate  obtained  from  an  exposure  immediately  below  the  rapid 
that  separates  this  lake  from  the  next  succeeding  one  above,  shows 
the  rock  to  be  a  highly  felspathic  sandstone  or  grey wack^,  consisting  of 
subangular  grains  of  quartz,  orthoclase  and  plagioclase  with  a  consider- 
able amount  of  a  green  chloritic  decomposition  product  occurring  for  the 
most  part  between  the  quartz  and  felspar  grains  and  giving  the  rock 
its  general  greenish  tint.  A  few  grains  of  pyrite  are  also  present. 
The  majority  of  the  grains  are  composed  of  felspar,  which  is  a  good  deal 
decomposed,  while  the  quartz  shows  evidence  of  having  been  subjected 
to  great  pressure.  On  the  western  shore  of  the  lake,  near  the  upper  or 
south  end,  exposures  of  greenish  banded  slates  may  be  observed,  dipping 
to  the  westward  at  a  low  angle  and  overlying  the  breccia-conglomerate 
of  the  eastern  shore.  These  slates  constitute  a  belt  about  a  quarter  of 
a  mile  in  width,  and  to  the  west  merge  gradually  upward  through  a 
massive  and  uniformly  fine-grained  grey  wack6  into  the  sea-green  sand- 
stone or  quartzite-grit  that  forms  most  of  the  shores  of  Trout  Lake,  (  a 
small  expanse  of  water  to  the  north-west  of  Third  and  Fourth  Bass 
Lakes). 

A  rapid  with  a  considerable  fall  intervenes  between  the  two  upper 
Bass  Lakes.  Macdonald  Creek,  an  important  tributary,  enters  the 
Fourth  Bass  Lake  from  the  south,  draining  a  number  of  lakes  in  that 
direction.  On  the  west  shore  of  the  bay  into  which  this  creek  empties, 
are  high  rounded  exposures  of  the  breccisrconglomerate,  while  at  the 
small  rapids  at  the  upper  or  south-west  end  of  the  lake  are  ledges  of 
the  overlying  greenish  banded  slates,  striking  about  north-east  and  dip- 
ping to  the  north- west. 

Above  the  Fourth  Bass  Lake  a  small  rapid  occurs,  and  a  short 
■  distance  beyond  five  rapids  follow  in  quick  succession.  During 
times  of  low  water  a  portage  known  as  the  Kanebeatika  (or  Along-the- 
rocks)  portage,  is  made  on  the  south  side  of  the  river,  commencing  at 
the  foot  of  a  small  fall  and  running  for  a  distance  of  nearly  three- 
quarters  of  a  mile.  Frequently,  however,  the  passage  either  up  or  down 
is  made  by  keeping  close  to  the  stream  and  utilizing  the  shorter 
trails.     The  north  side  of  the  river  shows  precipitous  cliffs  of  greenish 
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banded  slates,  which  rise  abruptly  from  the  water's  edge  to  a  height 

of  over  a  hundred  feet,  having  at  the  base  a  talus  of  angular  blocks. 

Only  a  quarter  of  a  mile  separates    these    from    the  Devils   Rapid,  Devils  Rapid, 

where   the   water  pours   through   a  narrow   cafion   of  slate,   with  a 

portage  on  the  south  side  of  the  stream.     The  banded  slates   here 

exposed  have  a  strike  of  N.   20**  E.,   with  a  dip  to  the  north-west. 

A  quiet  stretch  of  similar  length  separates  this  from  the  next  succeed-  S^tu^T^ko 

ing  rapid,  at  the  foot  of  which  the  green  banded  slates  strike  N.  64*" 

K  and  dip  northerly   <  50^     The  upper  end  of  this  portage  shows 

exposures  of  a  somewhat  coarse  gabbro  or  diabase,  a  belt  of  this  rock 

about  three-eighths  of  a  mile  wide  crossing  the  river  at  this  point  and 

interrupting  the  slates  and  greywack^s.     A  stretch  of  three-quarters  of 

a  mile  of  comparatively  deep  and  navigable  water,  with  swift  current 

at  only  one  point,  occurs  in  the  interval  before  the  foot  of  the  next 

portage,  which  is  the  last  before  Rabbit  Lake  is  reached.    This  portage 

which  is  a  little  over  half  a  mile  in  length,  passes  two  rapids  and  a  chute, 

the  latter   exhibiting  a  very  pretty  fall  of  about  fifteen  feet  at  the 

immediate  outlet  of  the  lake.     A  specimen  obtained  at  the  foot  of  the 

portage  is  a  very  fine-grained  reddish-gray  rock,  resembling  a  felsite 

macroscopically. 

At  the  outlet,  the  rock  is  a  fine-grained  greenish-gray  felsite  or  fels-  Rocks  near 

..,  ,,.  ..  .,        outlet  of  lake, 

pathic  sandstone    very    similar  to    the    last  in  composition   with  a 

strike  N.  60"*  E.  and  a  dip  to  the  north-west   <  50**.     It  is  impossible, 

however,  to  be  sure  that  these  planes  represent  original  lines  of  sedi. 

mentation,  for  a  little  over  a  mile  to  the  south  of  Rabbit  Chute,  on  the 

west  side  of  Outlet  Bay,  the  greenish  banded  slates  were  seen  dipping 

about  west   <  50**  and  superimposed  upon  the  breccia-conglomerate 

which  forms  the  eastern  shore  of  this  bay  wherever  the  rock  is  seen. 

The  present  name,  Rabbit  Lake,  by  which  this  stretch  of  water  at  the  Rabbit  Lake, 
head  of  Rabbit  Chute  is  known,  is  an  abbreviated  translation  of  the 
Indian  designation  Wabos-na-ma-ta-bi  (or  Rabbit-sitting-down  Lake) 
because  of  the  occurrence  at  one  of  the  most  prominent  points  of 
a  large  angular  mass  of  greywack^  which  has  a  fancied  resemblance  to 
a  rabbit  in  a  sitting  posture. 

The  lake  has  a  general  trend  of  north-east  and  south-west,  and  the 
distance  from  Rabbit  Chute  to  the  end  of  South-west  Bay  is  ten  miles 
in  a  direct  line,  although  the  distance  from  portage  to  portage  on  the 
canoe-route  is  a  little  over  eleven  miles.  The  average  width  of  the 
lake  is  about  three-eighths  of  a  mile,  while  its  total  area  is 
about  eight  square  miles,  and  its  height  about  939  feet  above  sea- 
level.     The  lake  has  a  rather  irregular  outline,  with  a  number  of  large 
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bays,  which  are,  in  their  turn,  cut  up  into  many  smaller  inlets. 
At  the  southern  end  of  Outlet  Bay,  one  of  these  indentations  stretches 
away  to  the  south-east,  crossing  the  strike  of  the  rocks  for  a  distance 
of  over  two  miles.  During  extreme  high-water  a  small  stream  flows 
out  of  the  end  of  this  bay  into  Ross  Lake,  at  the  head- waters  of  Mac- 
donald  Creek,  which  flows  into  the  Matabitchouan  River  at  the  Fourth 
Bass  Lake.  The  bay  running  to  the  north-west  forms  a  portion  of  the 
main  route  of  travel  between  Temiscaming  and  Temagami  lakes.  With 
a  gradual  curve  from  the  north  to  the  north-west  it  reaches  the  foot 
of  the  portage  to  White-bear  Lake,  about  five  miles  from  Rabbit  Point. 
The  South-west  Bay  is  really  a  continuation  in  this  direction  of  the 
main  body  of  the  lake. 

Near  the  southern  end  of  Outlet  Bay,  a  mass  of  greenstone  (diabase 
and  gabbro^  crosses  South-east  Bay,  and,  running  parallel  to  Outlet 
Bay  but  a  short  distance  inland,  this  doubtless  connects  with  the  belt 
of  such  rocks  that  crosses  the  Matabitchouan  at  the  third  rapid  below 
Rabbit  Chute.  This  band  is  a  little  over  half  a  mile  in  width,  and  in 
the  vicinity  of  Outlet  Bay  is  followed  by  the  massive  breccia-conglom- 
erate, which  is  in  turn  overlain  by  the  fine-grained  brownish,  and 
greenish-gray  slaty  rocks  with  a  strike  of  N.  5**  W.  and  a  dip  west 
<  20\  This  diabase,  as  it  may  be  named,  is  by  no  means  homogeneous  in 
composition,  and  patches  of  granitic  aspect  and  composition  occur  with- 
out any  sharp  line  of  division,  merging  by  degrees  into  the  more  basic 
portion  of  the  mass.  In  places  these  granitic  patches  are  cut  by  dykes  of 
fine-grained  diabase  evidently  of  somewhat  later  origin. 

To  thesouth  of  this  greenstone  mass,  a  belt  of  the  breccia-conglomerate 
comes  in,  but  the  actual  contact  is  hidden  in  a  low  valley  at  the  foot 
of  a  small  bay  on  the  south-west  shore.  On  the  south-west  side  of  the 
bay,  the  conglomerate  band  has  a  width  of  a  quarter  of  a  mile,  but  on 
the  north-eastern  shore  it  is  somewhat  wider.  The  matrix  is  a  fine- 
grained, compact,  dark  greenish-gray  rock,  breaking  with  a  conchoidal 
fracture.  Under  the  microscope  it  is  seen  to  consist  of  a  very  fine- 
grained mosaic  of  quartz  and  felspar,  filled  in  with  minute  scales  of 
chlorite  and  sericite  and  granules  of  epidote.  In  this  are  scattered 
larger  fragments  of  quartz,  orthoclase,  plagioclase,  microcUne,  horn- 
blende, biotite  (both  the  latter  minerals  largely  altered  to  chlorite)  and 
sphene.  In  this  fine-grained  portion  are  imbedded  occasional  pebbles 
and  fragments  often  of  considerable  size,  composed,  chiefly  of  red  and 
gray  granite.  Near  the  contact  with  the  granite  rocks  to  the  south, 
the  rock  is  seen  to  have  undergone  extensive  deformation  by  pressure, 
the  resulting  shearing-planes  being  abundantly  coated  with  the  usual 
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greenish  products  of  decomposition.  The  pebbles  themselves,  which 
are  relatively  much  more  abundant,  are  seen  to  have  been  stretched 
and  rolled  out  as  a  result  of  such  extreme  dynamic  action  ;  while  a  very 
marked  foliation  has  been  developed  in  the  finer-grained  portion  of  the 
rock,  which  is  seen  to  wrap  around  and  conform  as  closely  as  possible 
to  the  outline  of  each  individual  fragment. 

Besides  these  lengthened  pebbles  there  are  granitic  inclusions,  Granitic 
running  for  the  most  part  with  the  cleavage,  but  which  in  most  cases  J^nrfomerate. 
present  a  somewhat  more  irregular  and  indistinct  outline.  These 
appear  to  be  of  the  nature  of  small  apophyses  of  granite,  although 
it  is  exceedingly  difficult  to  discriminate  in  every  case  between 
these  irruptive  dyke-like  intrusions  and  the  distinctly  rolled  fragments 
which  have  been  considerably  flattened  as  a  result  of  pressure.  The 
cleavage  or  foliation  of  this  conglomerate  has  a  direction  varying  from 
S.  IS**  W.  to  S.  2V  W.,  with  a  prevailing  south-easterly  dip  at  a  high 
angle. 

The  junction  between  this  rock  and  the  granites  and  gneisses  Junction  of 
exposed  to  the  south,  was  seen  crossing  the  lake  about  three-quarters  ^d^^i^g. 
of  a  mile  from  the  foot  of  South-east  Bay.  The  line  of  outcrop  of  the 
granitite-gneiss  seems  to  form  a  considerable  angle  with  the  planes  of 
foliation  of  the  conglomerate,  intersecting  these  in  a  direction  of  S.  DS** 
W.  Further  to  the  south,  the  granitite-gneiss  is  considerably  mixed 
with  a  much  more  basic  rock,  doubtless  either  a  gabbro  or  a  gabbro- 
diorite,  which,  however,  appears  to  have  been  an  integral  portion  of  the 
same  magma  from  which  the  granitite-gneiss  has  solidified.  The  gneiss 
is,  as  a  rule,  very  granitoid  in  aspect,  sometimes  very  coarse-grained 
and  even  porphyritic  in  structure,  while  in  other  places  not  far  distant 
it  is  of  medium  texture  and  distinctly  foliated,  this  structure  being 
determined  by  the  alternation  of  reddish  and  greenish-yellow  bands. 
The  strike  of  this  foliation  varies  from  N.  23*  E.  to  N.  33*  E.,  while  struct^ire  of 
the  dip  is  to  the  north-west  <46*  to  50*.  Under  the  microscope,  a  fir^ewsea. 
precisely  similar  rock  from  the  South-west  Bay  is  seen  to  be  a  granit- 
ite-gneiss, composed  of  orthoclase,  plagioclase,  quartz,  chlorite  (derived 
from  biotite  originally  present)  and  epidote,  with  small  quantities  of 
sphene,  apatite,  and  secondary  calcite.  The  alternation  of  reddish  and 
greenish-yellow  bands  so  characteristic  of  this  rock,  is  due  to  the  par- 
allel disposition  of  certain  layers  of  felspar  stained  by  iron  oxide, 
with  others  in  which  the  felspars  present  have  undergone  exten- 
sive saussuritization ;  the  resulting  scales  and  granules  of  sericite  and 
epidote  arranging  themselves  in  a  more  or  less  definite  position  at  right 
angles  to  the  direction  of  pressure.  This  granitite-gneiss,  and  associated 
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granitite,  with  a  much  smaller  proportion  of  "  greenstone,"  occupy  aU 
of  the  southern  end  of  South-east  Bay,  and  is  continuous  with  the 
large  mass  of  essentially  similar  Laurentian  rocks  exposed  in  the  region 
to  the  south. 

The  contact  between  the  granitite-gnebs  and  the  slate-con- 
glomerate is  very  evidently  of  an  irruptive  character.  The  slate- 
oonglomerate  is  everywhere,  near  the  line  of  contact,  much  squeezed, 
and  is  in  places  penetrated  by  small  dykes  of  the  irruptive  rocks  ;  while 
fragments  of  the  former  may  be  seen  caught  up  and  embedded  in  the 
gneissic-granite,  even  at  a  considerable  distance  from  the  line  of  junc- 
tion, on  both  sides  of  the  bay.  Near  the  line,  the  matrix  of  the  con- 
glomerate is  much  hardened,  as  a  result  o^  such  igneous  action,  or  ren- 
dered much  more  chloritic  and  epidotic  as  a  result  of  the  presence  and 
percolation  of  heated  waters.  On  the  north-east  shore,  near  the  con- 
tact between  the  two  rocks,  the  foliation  of  the  granitite-gneiss  dips  to 
the  north-west  <  30**,  while  the  conglomerate  has  an  almost  if  not  quite 
vertical  attitude  ;  although  further  to  the  north  it  dips  to  the  north- 
west <  50**. 

The  southern  shore  of  the  main  body  of  Rabbit  Lake,  is  composed  of 
a  very  distinctly  and  evenly  bedded  slaty  greywack^,  of  gray  and 
greenish-gray  colours,  the  greenish  colours  being  due  to  the  relatively 
greater  abundance  of  sericite  and  chlorite.  The  strike  varies  from 
N.  18"  E.,  on  the  shore  opposite  Rabbit  Point,  to  N.  40*  E.  near  the 
north-eastern  part  of  the  stretch,  curving  gently  with  the  trend  of  the 
shore.  The  banks  rise  rather  abruptly  from  the  water's  edge,  in  places 
forming  low  vertical  cliflfs  of  slate,  especially  ne^.r  the  north-eastern 
portion.  The  effects  of  glaciation  are  very  marked.  The  graywackd- 
slate  rests  conformably  upon  the  breccia-conglomerate  which  forms  the 
north-eastern  shore  of  this  portion  of  the  lake  wherever  any  outcrops  of 
rock  occur,  the  banks  shelving  gently,  as  a  rule,  towards  the  lake  with  a 
gravel  or  shingle  beach  along  the  water's  margin. 

To  the  south-west  the  breccia-conglomerate  extends  to  Rabbit 
Point,  as  well  as  along  the  east  shore  of  North-west  Bay  for  some  dis- 
tance north  of  Rabbit  Point.  The  various  exposures  of  this  con- 
glomerate show  no  special  features  worthy  of  mention  in  this  place. 

Rabbit  Point  is  a  narrow  projection  that  extends  into  the  lake 
from  the  north  side  of  the  junction  between  the  main  lake  and  North- 
west Bay,  a  little  over  six  miles  from  Rabbit  Chute.  The  rock 
composing  it  is  the  prevailing  breccia-conglomerate,  but,  as  in  most 
cases  it  is  exceedingly  difficult  if  not  impossible  to  determine  any  lines 
of  stratification,  and  the  cleavage  or  foliation  which  is  the  most  obvious 
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and  only  distinct  structural  feature  present,  has  a  strike  of  N.  15^  E., 
and  a  dip  8.  75'  E.  <  80/ 

There  are  two  small  islands  about  the  centre  of  the  lake  a  short  dis-  Rocks  exposed 
tance  to   the   west  and  north-west  of   Rabbit    Point.     The    larger  ^^  ^' 

and  more  northerly  of  these  is  composed  of  dark  greenish-gray 
breccia-conglomerate,  the  matrix  of  which  has  a  distinct  slaty 
cleavage.  The  pebbles  and  boulders  are  composed  chiefly  of  red  and 
gray  granite,  and  sometimes  of  reddish-gray  gneiss.  The  inclusions 
vary  in  size  from  the  smallest  pebbles  to  boulders  two  feet  and  over 
in  diameter.  Besides  these  composite  fragments  there  are  a  great 
many  angular  pieces  of  felspar,  which,  where  they  are  abundant, 
give  the  rock  a  pseudo-porphyritic  appearance.  Most  of  the  fragments 
are  composed  of  a  deep  flesh-red  granitite,  showing  a  preponderance  of 
red  felspar  with  a  less  quantity  of  gray  translucent  (quartz,  and  a 
trifling  amount  of  green  chlorite  resulting  from  the  decomposition 
of  biotite.  Next  in  abundance  is  a  reddish-gray  granite  somewhat 
more  basic  in  composition  than  the  last,  while  in  certain  instances 
occasional  rounded  fragments  of  a  distinctly  foliated  reddish-gray 
gneiss  were  noticed.  Besides  these  there  are  fragments  that  seem 
to  be  referable  to  some  of  the  finer  and  more  compact  slaty  grey wack^ 
of  the  Huronian. 

In  addition  to  this  distinctly  clastic  material,  some  granite  inclusions  Inclusions  of 
were  seen  with  an  irregular  though  lenticular  outline,  pegmatitic  in  P®fi^™*  *  • 
structure  and  origin.  Such  patches  or  aresis  were  sometimes  six  and  even 
eight  feet  in  length,  which  coincides  with  the  direction  of  the  foliation 
of  the  inclosing  rock.  The  strike  of  the  foliation,  which  is  distinct,  is 
N.  G*"  E.,  with  an  almost  vertical  attitude.  The  smallest  of  these  islands 
is  composed  of  a  very  similar  rock,  but  more  massive  in  structure. 
Around  the  included  masses,  especially  the  larger  ones  of  granite,  the 
rock  has  an  apparent  flow-structure,  with  lines  conforming  as  closely  as 
possible  with  the  outline  of  the  included  fragments.  The  whole  rock- 
mass  has  very  evidently  been  subjected  to  intense  pressure,  which  has 
completely  destroyed  any  bedded  structure  which  may  have  originally 
existed  and  replaced  it  by  a  more  or  less  perfect  jointed  structure. 

Opposite  these  islands,  and  forming  the  eastern  shore  of  the  lake,  is  Conglomer- 
the  same  greenish-gray  breccia-conglomerate,  with  a  foliation  striking  shore. 
N.  8'  E.,  and  a  dip  to  the  east  varying  from  60**  to  nearly  ver- 
tical. To  the  south,  as  the  mass  of  diabase  or  gabbro  is  approached, 
the  breccia  becomes  much  more  contorted  and  broken  up.  The 
included  fragments  are  flattened  and  rendered  irregular  in  outline^ 
and  the  whole  mass  exhibits  abundant  signs  of  pressure  and  alteration. 


Digitized  by 


Google 


236    I  NIPISSINO   AND  TBMISCAMINO   REGION. 

'Oontact  with       At  the  immediate  contact,  the  conglomerate  does  not  contain  many 
•diabase.  fragments,  and  the  finer  slaty  matrix  is  sometimes  alone  represented  ; 

but  a  short  distance  away  the  fragments  are  so  abundant  that  there  is 
very  little  of  the  finer  interstitial  material.  The  junction  between  the 
two  rocks  is  situated  a  little  over  a  mile  and  a  half  south  of  Rabbit 
Point.  It  is  very  sharply  defined,  and  the  slaty  rock  along  the  line  of 
demarcation  is  much  broken  up  and  jointed,  although  the  cleavage  planes 
conform  in  a  rude  way  with  the  line  of  outcrop  of  the  greenstone.  The 
slate  is  likewise  much  hardened,  as  a  result  of  the  intrusion,  and  breaks 
with  a  splintery  fracture.  The  greenstone,  which  is  essentially  similar 
to  most  of  these  basic  masses,  is  doubtless  a  diabase,  possessing  a  dark 
greenish-gray  colour  and  of  medium  texture.  In  places  it  has  a 
decided  reddish  tinge,  owing  to  the  felspar  being  stained  with  hydrous 
oxide  of  iron.  This  greenstone  contains  a  considerable  body  of 
chloritic  and  epidotic  schist,  which  may  have  rei>ulted  from  the 
shearing  of  a  portion  of  the  eruptive  itself,  or  may  represent  an 
extremely  altered  form  of  the  finer  matter  of  the  breccia-conglomerate 
caught  up  and  embedded  in  it. 

Contact  of  Towards  tte  end  of  the  outcrop,  which  altogether  occupies  scarcely 

^^wtzite*^  a  quarter  of  a  mile  of  shore-line,  the  rock  is  of  a  prevailing  gray 
colour,  and  much  coarser  and  gabbro-like  in  structure.  Southwards,  it 
gives  place,  at  the  end  of  a  small  bay,  to  a  greenish-gray  felspathic 
quartzite  associated  with  some  very  vitreous  fiesh-red  quartzite.  In 
general,  near  the  contact,  these  rocks  have  a  north-and-south  trend, 
but  about  an  eighth  of  a  mile  to  the  south-east  the  greenish-gray 
greywack^  was  seen  apparently  striking  N.  23°  W.  and  dipping  north- 
easterly <60'',  but  it  is  improbable  that  the  planes  represent  true 
bedding. 

Granitic  rocks  The  mass  of  greenstone  described  above  seems  to  be  closely  con- 
^ka!*^'*  nected  genetically  with  the  large  mass  of  granite  and  similar  basic  rock, 
portions  of  the  former  occasionally  being  exposed  along  the  southern 
and  western  shores  of  Reuben  Lake  to  the  west.  By  far  the  greater 
portion,  however,  of  the  shores  of  Reuben  Lake,  show  outcrops  of  the 
breccia-conglomerate,  full  of  granitic  and  other  inclusions  and  fragments 
and  much  hardened  and  altered.  It  seems  probable,  that,  not  only  is 
the  large  mass  of  granitic  and  other  eruptive  rock  in  close  proximity 
to  the  west,  but  also  that  at  no  very  great  depth  beneath  similar  rocks 
prevail.  The  southern  and  eastern  shores  of  the  south-western  extre- 
mity of  South-west  Bay,  are  composed  of  the  breccia-conglomerate  with 
a  decided  slaty  or  schistose  structure.  On  the  south  shore,  the  direc- 
^on  of  foliation  varies  from  S.  28**  W.  to  S.  38**  W.  and  the  dip  south- 
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east  <  65°  to  70*.  The  rock,  although  of  a  prevailing  light  greenish-grey 
colour,  frequently  presents  pearly-green  cleavage-planes,  due  to  the 
development  of  sericite.  In  this  schistose  matrix  are  embedded  pebb- 
les and  fragments  composed  chiefly  of  the  red  granite. 

Two  streams  enter  the  small  bay  forming  the  south-western  end  of  Streams 
South-west  Bay.    Both  of  these  small  streams  come  from  the  west,  the  South-we8t 
more  northerly  forming  the  outlet  of  Reuben  Lake,  flows  down  steeply  ^^y- 
over  angular  and  detached  blocks  of  slate.     The  other  larger  and  more 
important  stream  comes  in  about  an  eighth  of  a  mile  from  the  foot  and 
drains  many  small  lakes  situated  to  the  west  and  north-west. 

The  north-western  and  western  shores  of  this  small  bay  are  occupied  Rocks  of  this 
by  the  greenish-gray  slaty  grey wack^  and  breccia- conglomerate,  and  at  ^^^^^''^^y- 
one  place  near  the  stream  from  Reuben  Lake,  massive  and  jointed  slaty 
felspathic  sandstone  forms  high  perpendicular  cliffs.     These  rocks  ex 
tend  for  a  little  over  a  quarter  of  a  mile  along  the  shore  from  the 
mouth  of  this  stream,  where  they  are  interrupted  by  an  irruptive  mass 
composed  of  a  greenish-yellow  and  flesh-red    granite-gneiss  in  alternat- 
ing layers.     Near  the  contact  the  granitic  inclusions  in   the  breccia-  Contact  with, 
conglomerate  become  more  irregular  in  outline,  and  many  of  them  evi-  8^®^*®®** 
dently  represent  dyke-like  apophyses  of  an  originally  plastic   mass 
which  have  been  injected  through  the  various  cracks  and  fissures  in 
the  slaty  rock, 

This  gneiss  is  of  medium  texture,  and  the  foliation,  which  is  ver}*  Character  of 
distinct,  is  caused  by  the  parallel  arrangement  of  flesh- red  and  green-  *  ^'srnei'^ses. 
ish-yellow  bands  in  alternating  sequence.  The  microscope  shows  the 
rock  to  be  composed  chiefly  of  orthoclase,  plagioclase,  quartz,  chlorite, 
(representing  the  biotite  originally  present)  and  epidote  with  smaller 
quantities  of  sphene,  apatite  and  secondary  calcite.  In  this  gneiss 
the  reddish  bands  owe  their  colour  to  the  predominance  of  felspar 
stained  by  iron-oxide,  while  the  yellowish-green  portions  represent 
bands  in  which  the  felspar  has  undergone  extensive  saussuritization. 
The  strike  of  the  foliation  is  S.  58'  W.  and  the  dip  N.  32"  W.   <  70. 

The  gneiss  occupies  the  shore  southward  as  far  as  the  stream,  which  Extent  of  the 
comes  from  the  west,  a  distance  of  a  little  over  an  eighth  of  a  mile.  It  fi^®*«»^- 
evidently  represents  an  extension  of  the  much  larger  mass  of  similar 
rocks  exposed  in  the  region  to  the  south  and  south-west.     A  mass  of 
the  slate-conglomerate  was  seen  included  in  this  gneissic  rock  with 
granitic  intrusions  of  irregular  outline  traversing  it  in  various  direc- 
tions.    This  mass  does  not  extend  further,  for  the  eastern  shore  shows 
continuous  exposures  of  a  very  fissile  and  altered  grey  wack^-slate.    This  Slaty  rocks, 
slaty  rock  was  noticed  in  several  places  to  contain  fragments  of  granite 
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and  felspar,  while  at  other  places  they  are  rare.  The  rock  has  evi- 
dently been  subjected  to  somewhat  extensive  alteration  and  deforma- 
tion, the  exposed  edges  showing  the  characteristic  wrinkled  surface 
of  slaty  rocks  which  have  been  exposed  to  great  pressure.  The  strike  of 
the  foliation  varies  from  N.  20'*  E.  near  the  foot  of  the  bay  to  N.  30*  E., 
near  the  north  east  end.  The  western  shore,  south  of  the  mouth  of  the 
small  stream  near  the  end  of  the  bay,  is  likewise  composed  of  similar 
slaty  rocks,  which  vary  in  strike  from  N.  3**  E.  to  N.  13°  E.  These  evi- 
dently belong  to  a  wedge-like  strip,  which,  inland,  quickly  ends,  and  to 
the  south-west  is  represented  only  by  a  number  of  detached  masses 
caught  up  and  embedded  in  the  granitoid- gneiss  exposed  on  the  south- 
eastern shores  of  Rankin  and  Miller  lakes. 

The  western  shore  of  the  North-west  Bay  of  Rabbit  Lake,  is  com- 
posed of  the  prevailing  breccia-conglomerate,  but  generally  so  massive 
that  no  distinct  stratification  can  be  made  out,  although  usually  the 
rock  seems  to  strike  with  the  trend  of  the  shore  and  dip  towards 
the  lake.  At  one  place  it  forms  a  cliff  named  Echo  Bluff,  over  a 
hundred  and  fifty  feet  in  height.  A  little  over  a  mile  and  a  half  north 
of  Rabbit  Point,  this  slaty  rock  is  replaced  by  a  greenish-gray  diabase 
which  occupies  the  shore  as  far  as  the  first  narrows,  nearly  two  miles 
further  to  the  north-west.  Towards  each  side  of  the  mass,  the  texture 
of  the  diabase  is  rather  fine-grained,  but  near  the  centre  it  is  much 
coarser  and  granitoid  in  structure,  and  as  a  great  deal  of  the  felspar 
assumes  a  flesh-red  tint,  the  rock  bears  a  marked  macroscopical 
resemblance  to  a  basic  homblendic  granite.  In  general,  however,  the 
rock  is  medium-grained  and  diabasic  in  structure  and  composition. 
This  basic  eruptive  extends  across  the  lake  to  the  north-east  shore, 
where  it  forms  a  small  patch,  the  strike  of  the  neighbouring  slaty  rocks 
curving  around  its  line  of  outcrop.  A  large  patch  of  the  greenish- 
banded  slates  was  noticed  caught  up  in  this  mass  of  greenstone,  still 
preserving  its  bedded  structure,  with  a  dip  of  N.  65"  W.  <  45°.  North 
of  Rabbit  Point,  on  the  east  shore  of  North-west  Bay,  the  breccia- 
conglomerate  merges  gradually  upward  into  a  fine-grained  greenish- 
gray  felspathic  sandstone,  interlaminated  with  much  finer-grained 
and  darker  coloured,  banded  greenish  slates,  the  cleavage  striking  N. 
4"  E.,  with  easterly  dip  <  80°.  The  dip  of  the  bedding  seems  to  be 
to  the  north-east  at  a  comparatively  low  angle.  This  compact  green- 
ish-gray fine-grained  greywack^  was  examined  under  the  microscope, 
and  found  to  consist  chiefly  of  irregular  and  subangular  frag- 
ments of  quartz,  orthoclase  and  plagioclase  embedded  in  a  matrix  com- 
posed chiefly  of  chlorite  and  sericite,  which  give  the  prevailing  green- 
ish tint  to  the  rock.     The  other  minerals  noticed  were  zircon,  sphene. 
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ilmAnite,  accompanied  by  leucoxene,  tourmaline  and  large  grains  of 
apatite  and  epidote.  These  minerals  have  evidently  suffered  but  little 
abrasion  through  the  action  of  water. 

To  the  north  of  the  small  area  of  greenstone  exposed  on  the  north-  Slates  north 
east  side  of  this  bay,  the  shore  is  occupied  by  greenish  slates,  banded  North-weBt*" 
by  the  alternation  of  dark-green  and  purplish  layers  which  merge  into  '^"»' 
one  another.  These  slates  have  a  strike  of  S.  42*  E.,  and  a  dip  to  the 
north-east  <  40**.  The  thin  section  shows  the  character  and  composi- 
tion of  these  bands  very  clearly.  Some  of  the  lighter  ones  exhibit  an 
augen  structure,  the  lenticules  being  composed  of  small  angular  frag- 
ments of  quartz,  with  a  lesser  proportion  of  felspar.  Surrounding  and 
curving  around  them  are  the  darker-coloured  bands  which  derive  their 
colour  from  the  relatively  greater  abundance  of  small  opaque  fragments 
of  magnetite.  The  rock  in  general  may  be  said  to  be  composed  of  a 
£me-grained  groundmass  of  felspar,  which  is  now  greatly  decomposed 
into  sericite,  occurring  in  the  form  of  minute  light-yellow-green  scales, 
chlorite  and  granules  of  epidote.  Irregular  areas  composed  of  aggre- 
gates of  chlorite  scales,  together  with  small  grains  of  magnetite,  are 
scattered  throughout  the  section. 

At  the  first  narrows,  about  three  miles  and  a  half  north  of  Rabbit  Banded  slates. 
Point,  beautifully  banded  slates  of  a  prevailing  pale  greenish-gray  colour 
occur.  The  colour  striping  is  produced  by  the  occurrence  of  darker 
and  almost  black  folia  lines,  which  doubtless  represent  a  relatively 
greater  abundance,  in  these  portions  of  the  rock,  of  grains  and  dust-like 
particles  of  magnetite ;  while  the  lighter-coloured  bands,  originally 
highly  felspathic,  contain  a  considerable  quantity  of  yellowish-green 
sericite  in  minute  scales  and  flakes,  developed  at  the  expense  of  the 
felspar,  together  with  a  little  chlorite  derived  from  the  alteration  of 
the  bisilicate  material  originally  present  in  the  rock.  The  outcrop  is 
not  far  removed  from  the  greenstone  mass  exposed  on  the  opposite  or 
south-west  shore,  and  seems  to  have  undergone  considerable  disturbance 
as  well  as  alteration  at  the  time  of  the  intrusion  of  the  greenstone,  the 
slate  dipping  to  the  north-west  <  30'. 

Beyond  this  the  lake  narrows  and  for  about  three-quarters  of  a  mile  Extremity  of 
has  the  characters  of  a  stream,  including  a  small  rapid.  A  little  above,  Arm. 
it  widens  out  again  into  a  small  lake-like  basin,  the  south-western 
shores  of  which  are  composed  of  the  massive  greenstone. 

The  portage  into  White-bear  Lake  begins  at  the  north-western  end  Portage  to 
of  this  small  lake,  which  is  usually  considered  as  a  part  of  Rabbit  j^^e. 
Lake,  although  not  on  the  same  level.     The  path  is  scarcely  half  a 
mile  in  length,  and  runs  on  the  north  side  of  the  stream,  which  here 
trends  nearly  east-and-west. 
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White-bear  Lake  was  so  called  for  a  forme 
band  of  Indians.  An  will  be  seen  by  a  refc 
a  very  irregular  outline,  and  only  a  little  ove 
western  part  is  traversed  on  the  canoe-rout^ 
greatest  portion  of  the  lake  lying  to  the  i 
bays,  making  up  the  larger  portion  of  th( 
trend  a  little  east  of  north,  thus  coincidinj 
clastic  rocks  exposed  on  the  shores. 

These  are  connected  by  shorter  interve 
almost  at  right  angles  to  the  strike  of  the  rocks 
of  a  mile  or  a  little  over  is  remarkably  unifori 
rock  in  the  southern  and  western  part  of  t 
glomerate.  The  rock  is,  as  a  rule,  massive  and 
which  is  the  only  structure  visible,  has  a  strike 
with  a  dip  to  the  east  <  60",  according  in  a  | 
or  of  outcrop  of  the  greenstone.  The  greenstoi 
to  be,  occupies  the  whole  of  the  western  shoi 
well  as  the  large  island  near  the  eastern  shon 
the  lake.  It  also  forms  the  extremity  of  Whii 
promontory  on  the  south  shore  separating  th( 
portion  of  the  lake.  A  small  mass  was  likev 
west  shore  of  the  lake  about  a  mile  south-eas 
and  Obashking  lakes. 

On  the  long  portage  between  White-bear 
wherever  exposed  to  the  usual  breccia-conglo 
derance  of  granitic  fragments  inclosed  in  a  di 
^  matrix.  In  the  north-eastern  part  of  the  lak 
overlying  this  breccia-conglomerate  is  a  dark 
greywack^,  having  in  places  a  somewhat  slat 
with  the  bedding.  The  dip  is  in  general  aboi 
passes  gradually  upward,  through  an  interli 
felspathic  sandstone,  into  a  yellowish-green  ( 
sandstone  or  grit,  much  coarser  in  texture  ai 
ture  than  the  greywack^. 

jj^  A  short  portage  intervenes  between  the  sh 
to  the  western  extremity  of  White-bear  Lake,  < 
and  another  shallow  arm  of  Crooked  Le 
(Snake  Island  Lake.)  The  lake  has  its  great 
to  south-east  of  nearly  two  miles.  The  rock, 
massive  breccia-conglomerate,  in  many  places 
bles  and  fragments,  chiefly  of  red  granite,  en 
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compact  felspathic  matrix.     The  strike  of  the  most  distinct  stmctoral 

planes,  doubtless  those  caused  by  pressure,  is  S.  47**  K  with  a  dip  to 

the    north-east    <65''.     A  portage    of    less    than    a    quaiter   of   a 

mile  separates  Crooked  Lake  from  Caribou  Lake,  the  trail  passing  Cariboa 

over  a  considerable  rise  composed  of  the  breccia-conglomerate,  while  Lak«  ^  I^e 

another  portage  of  nearly  the  same  length  intervenes  between  Caribou 

Lake  and  the  small  bay  which  marks  the  north-eastern  extremity  of  the 

north-east  arm  of  Lake  Temagami.     Caribou  Lake,  or  Sagibanwanapi-  Caribou  L^ke. 

kunk  is  scarcely  three-quarters  of  a  mile  long  and  the  rock  seen  is 

the  massive  breccia-conglomerate,  the  same  rock  continuing  over  the 

portage  to  Lake  Temagami.    This  lake  has  two  outlets,  the  ordinary 

and  larger  one  flowing  out  of  the  west  end  into  a  small  bay  to  the 

south-east  of  the  one  entered  by  the  portage,  while  during  times  of  high 

water  another    small    stream    flows    out    of  the    eastern  end  into 

Crooked  Lake. 

Three  important  tributaries  or  branches  of  the  Matabitchouan  River  Streams  enter- 
enter  the  northern  part  of  White-bear  Laka  The  main  branch,  {^  i^ke. 
reaches  the  north-western  corner  of  the  main  body  of  the  lake  about 
half  a  mile  north  of  White-bear  Point  This  stream  takes  its  rise  in 
Mountain  Lake  while  many  important  tributaries  enter  from  the 
west,  draining  the  larger  portion  of  the  rocky  granite  plateau  situated 
between  it  and  the  lakes  draining  towards  Lake  Temagami.  An- 
other stream  flows  into  the  small  bay  marking  the  north-eastern 
extremity  of  White-bear  Lake,  affording  an  outlet  to  a  chain  of  waters 
which  extends  to  within  a  distance  of  two  miles  south-west  of  the  Mon- 
treal River.  The  third  branch  empties  into  the  same  bay  about  three- 
quarters  of  a  mile  to  the  south-west  of  the  mouth  of  the  last,  draining 
several  lakes,  the  largest  of  which  is  known  as  Waibikaiginaising  or  Rio 
Lake. 

Ascending  the  main  branch  of  the  Matabitchouan,  a  portage  of  nearly  Net  Lake, 
half  a  mile  separates  Net  Lake  from  White-bear  Lake,  into  which  it 
flows,  the  trail  being  to  the  north-east  of  the  connecting  stream.  The 
lake  has  a  general  trend  of  N.  36"  W.  and  the  distance  from  portage 
to  portage  in  a  straight  line  is  nearly  seven  miles.  The  narrows  from 
which  the  lake  takes  its  name  is  situated  a  little  over  three  miles  from 
the  White-bear  portage.  This  contraction  is  a  little  over  half  a  mile  in 
length  with  an  average  width  of  about  two  hundred  feet.  South  of  the 
narrows  a  bay  extends  from  this  part  to  the  north-east  for  about  two 
miles,  at  the  end  affording  an  entrance  to  a  stream  that  drains  a  series 
of  lakes  to  the  east  and  north-east. 
16 
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To  the  north-west  of  the  narrows,  a  bay  extends  to  the  south-west 
for  about  a  mile  and  a  half.  A  comparatively  large  sheet  of  water, 
known  to  the  Indians  as  Kanichee-kinikisink  Lake,  lies  to  the  north- 
west of  this  bay,  into  which  it  empties  by  two  outlets,  situated 
about  a  mile  from  one  another.  The  northern  portion  of  the  lake, 
towards  the  inlet,  is  comparatively  narrow,  never,  as  a  rule,  exceeding 
a  quarter  of  a  mile  in  breadth,  and  frequently  contracted  to  a  quarter 
hS^e^R-^  of  this  distance.  The  outlet  from  Thieving-bear  Lake  discharges  at  a 
bear  Lake.  point  a  few  chains  from  the  northern  extremity  of  the  lake,  while  the 
stream,  from  Snare  and  Mannajigainia  lakes,  enters  this  lake  nearly  a 
mile  to  the  south-west  of  this  point. 

Rocks  seen  on  The  rock  exposed  in  the  south-eastern  end  of  Net  Lake,  is  a  mas- 
sive compact  dark  greenish-gray  felspathic  sandstone,  associated  with 
small  areas  or  masses  of  intrusive  greenstone.  This  is  succeeded  to  the 
north-west  by  a  flesh-red  granitite  of  somewhat  coarse  texture,  com- 
posed of  reddish  felspar,  grayish  translucent  quartz,  and  a  sparing  quan- 
tity of  greenish  bisilicate  material,  which  was  originally  biotite  and  is 
now  almost  completely  altered  to  chlorite.  This  rock  occupies  the  whole 
of  the  north-eastern  shore  in  the  wide  space  to  the  south  of  the  narrows. . 
It  also  composes  the  south-western  shore  and  the  islands  with  the 
exception  of  about  half  a  mile  in  the  vicinity  of  the  narrows,  where 
there  are  outcrops  of  a  coarse  dark  greenish-gray  greenstone.  The 
shore-line  characterized  by  the  presence  of  these  rocks  is  fairly  bold, 
in  somewhat  marked  contrast  to  those  where  slaty  rocks  prevail. 
There  are  no  outcrops  of  rocks  in  the  narrows.  To  the  north-west  of 
the  narrows,  however,  the  shores  as  well  as  the  bay  which  runs  to  the 
south-west,  show  many  outcrops  of  a  light  greenish-gray  slaty  rock, 
evidently  originally  a  compact  grey^ack^,  with  an  abundant  develop- 
ment of  sericite  along  the  planes  of  cleavage.  These  slates  or  sericite- 
schists  have  a  strike  in  accordance  with  the  general  trend  of  the  bay, 
which  is  north-east  and  south-west. 

Rocks  of  The  south-western  shores  of  Kanichee-kinikisink  Lake,  are  generally 

Wnikisink        composed  of  a  somewhat  similar  though  more  compact  slaty  grey  wack^, 
Lake.  but  the  north-eastern  side  and  many  of  the  islands  exhibit  greenstone, 

which  seems  to  be  a  diflPerent  portion  of  the  same  magma,  which  to  the 
north  and  north-east  has,  for  the  most  part,  solidified  as  a  biotite-granite 
Northern  part  or  granitite.  The -shores  of  the  northern  portion  of  Net  Lake  are  com- 
of  Net  Lake.  pQ^^  of  a  series  of  rounded  rocky  points  with  intervening  marshy  or 
grassy  bays,  the  rock  everywhere  exposed  being  a  flesh-red  granitite  in 
which  but  little  of  the  ferro-magnesian  constituent  can  be  seen.  Occa- 
sional small  patches  of  greenstone  were  also  noticed,  that  appeared  to 
be  closely  related  to  the  granitite. 
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A  short  stream  separates  Net  Lake  from  Thieving-bear  Lake,  with 
a  small  rapid  near  the  latter  and  a  much  larger  one  near  the  former. 
Thieving-bear  Lake  or  Mako-gimodiwi  has  a  very  irregular  outline, 
being  completely  inclosed  by  comparatively  low  rounded  hills  of  the 
flesh-red  granitite.  It  has  Uiree  feeders  from  the  north.  The  route  Thieving-bear 
from  Thieving-bear  Lake  northward  to  Mountain  Lake  follows  a  tain  Lake.*^"*^ 
succession  of  five  small  lakes  or  ponds,  the  largest  of  which  is  only  a 
little  over  a  quarter  of  a  mile  in  length,  united  by  shallow  streams. 
The  whole  distance  is  about  three  miles  by  the  stream  and  the  general 
direction  nearly  north.  The  valley  is  as  a  rule  somewhat  narrow  and 
shallow,  the  hills  on  either  side  sometimes  rising  abruptly  from  the 
water.     The  rock  throughout  is  the  prevailing   flesh-red   granitite. 

Mountain  Lake  has  a  general  trend  of  a  little  north  of  east,  and  Mountain 
•  liake. 

is  about  three  miles  in  length  in  this  direction.     The  western  half  of 

the  lake,  out  of  which  the  portage  goes  to  Breeches  Lake,  is  a  long 

narrow  and  shallow  bay,  and  the  rocks  wherever  visible  are  flesh-red 

granitite.     The  main  body  of  the  lake  is  nearly  three-quarters  of  a  mile 

wide,  while  the  inclosing  rocky  shores  are  everywhere  composed  of  the 

massive  greenstone.     The  portage  from  Mountain  Lake,  which  here  Portage  to 

marks  the  height-of-land  between  the  Matabitchouan  and  Temagami  wa^?*°^* 

waters,  passes  over  the  side  of  a  hill,  the  highest  point  on  the  trail 

being  160  feet  above  Mountain  Lake.     Breeches  Lake  or  Kawagan- 

chigania,  is  small.     It  empties  into  a  pond  which  in  turn  discharges  into 

a  bay  of  Annima-nipissing  Lake.     A   portage   of  only   three   chains 

separates  Breeches  Lake  from  the  small  pond,  while  another  scarcely 

an  eighth  of  a  mile  brings  the  traveller  to  the  large  and  important  sheet 

of  water  known  as  Annima-nipissing  Lake. 

Ascending  the  stream  flowing  into  the  north-eastern  bay  of  Net  Ferguson  and 
Lake  about  four  and  a  quarter  miles  from  the  White-bear  portage,  the 
channel  of  the  creek  is  utilized  for  a  little  over  a  quarter  of  a  mile, 
when  a  very  short  carry  is  necessary  to  reach  Ferguson  Lake.  Dun- 
can Lake,  the  next  expansion  encountered,  is  practically  on  the  same 
level,  being  separated  by  about  a  quarter  of  a  mile  of  stream  with  little 
current.  The  shores  of  both  Duncan  and  Ferguson  lakes  slope  gently 
and  show  no  rock.  The  second  portage  going  from  the  west  end  of  PetroutLake. 
Duncan  Lake  at  the  stream  from  Petrout  Lake  is  about  forty-five  chains 
in  length,  and  runs  over  hills  which  are  composed  chiefly  of  the  flesh- 
red  granitite.  Within  a  short  distance  of  the  east  end  of  the  portage, 
this  rock  is  succeeded  by  breccia-conglomerate  of  the  usual  character, 
which  outcrops  on  the  west  shore  of  Petrout  Lake  a  short  distance 
north  of  this  portage.     On  the  opposite  side  of   the  lake,  a  coarse 
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greenish-gray  quartzite-grit  may  be  seen  resting  direoUj  upon  the  dark 
greenish-gray  slaty  rock.  The  junction  is  close  to  the  edge  of  the 
water  and  is  sharp,  without  any  of  the  customary  transition  from  one 
rock  to  the  other.  Both  rocks  dip  to  the  east  at  a  comparatively  low 
angle.  The  southern  end  of  Petrout  Lake  is  a  shallow  muddy  bay, 
and  the  portage  into  Lily  Lake  is  along  the  boulders  in  the  stream. 
Lily  Lake.  The  rock  on  the  west  side  of  Lily  Lake  is  the  breccia-conglomerate, 
showing  the  usual  fragments  of  red  granite,  while  on  the  east  side  the 
slates,  which  are  above,  are  themselves  overlain  by  the  quartzite-grit 
that  rises  into  rather  high  hills  a  short  distance  east  of  the  lake. 

A  portage  of  seven  chains  separates  Peeshabo  Lake  from  Lily  Lake 
into  which  it  empties.  The  rock  on  the  northern  and  sou th- western 
Rocks  seen  in  shores  of  the  lake  is  the  breccia-conglomerate  presenting  no  unusual 
IS  vicini  y.  £gg^^^J.g  ^  mass  of  flesh-red  granite,  evidently  co-extensive  with  the 
one  exposed  on  the  south-eastern  portion  of  Net  Lake,  comes  out  on  the 
west  shore  of  the  lake,  occupying  a  little  over  half  a  mile  of  shore-line 
and  an  off-lying  island.  On  Bogie  Lake,  to  the  south  of  Peeshabo 
Lake,  the  prevailing  rock  is  again  breccia*  conglomerate.  A  portage  of 
three  chains  separate  it  from  Peeshabo  Lake.  A  trail  nearly  a  mile 
and  a  half  long  runs  from  the  south-western  end  of  Bogie  Lake  to  a 
hunting  camp  on  the  north  shore  of  White-bear  Lake,  about  half  a  mile 
north-east  of  the  inlet  from  Net  Lake.  The  rocky  ridges  over  which 
it  runs  are  all  composed  of  the  greenish-gray  breccia-conglomerate. 

Granite  Lake  To  the  north  of  Petrout  Lake,  a  portage  thirteen  chains  in  length 
leads  into  Granite  Lake,  about  a  mile  and  a  half  in  length,  although  it 
is  only  about  three-quarters  of  a  mile  from  the  portage  at  the  outlet, 
to  that  at  the  mouth  of  the  inlet  on  the  east  side,  about  half  way  up 
the  lake.  A  short  carry  of  a  little  over  a  quarter  of  a  mile  of  creek 
James  Lake,  intervenes  before  James  Lake  is  reached.  Granite  Lake,  as  the  name 
implies,  is  completely  surrounded  by  granite,  with  the  exception  of  small 
masses  of  greenstone  on  the  southern  and  south-eastern  shores.  The 
shores  of  the  southern  part  of  J  ames  Lake  show  exposures  of  green- 
stone, associated  with  patches  and  areas  of  a  dark  greenish-gray 
felspathic  sandstone  through  which  it  seems  to  be  intrusive.  The 
northern  end  of  the  lake  is  all  composed  of  the  flesh-red  granitite. 

Waibikaigi-  The  portage  from  James  Lake  to  Waibikaiginaising  Lake,  starts  from 
naising  Lake.  ^  point  on  the  east  shore  of  the  former,  about  half  a  mile  north  of  the 
outlet.  It  is  nearly  thirty-five  chains  in  length,  and  comes  out  on  the 
west  side  of  a  small  basin,  forming  the  south-western  extremity  of 
Waibikaiginaising  Lake.  The  outlet  of  this  lake  flows  to  the  south 
from  this  basin-like  expansion,  ultimately  reaching  White-bear  Lake 
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about  three-quarters  of  a  mile  south-west  of  its  north-eastern  extremity. 
Waibikaiginasing  or  Reb  Lake  is  a  little  over  six  miles  in  length,  and 
has,  in  general,  a  trend  of  a  little  west  of  north.  About  half  a  mile  Narrows, 
from  the  northern  end,  a  boulder  obstruction,  doubtless  of  morainic 
origin,  runs  almost  completely  across  the  lake  at  right  angles  to  its 
general  direction,  leaving  only  a  very  narrow  channel  near  the  western 
side.  The  western  shore  of  the  lake,  wherever  rock  exposures  were  Rocks  seen, 
seen,  is  underlain  by  the  breccia-conglomerate  presenting  the  usual 
dark  greenish-gray  matrix  with  embedded  fragments  and  pebbles  of 
eruptive  material.  The  eastern  shores  of  the  southern  half  of  the  lake 
show  rather  continuous  exposures  of  the  well  banded  greenish,  com- 
pact greywack^slates,  upon  which  is  superimposed  the  coarse  yellowish- 
green  quartzite-grit,  both  rocks  dipping  to  the  east  <25*'.  Both 
shores  of  the  northern  part  of  the  lake  are  composed  of  the  quartzite* 
grit  as  far  as  the  inlet  from  Johnny  Lake. 

The  portage  into  Johnny  Lake  is  nearly  eighteen  chains  long  and 
runs  to  the  north-east  of  the  creek  connecting  the  two  lakes.  Here  a 
mass  of  greenish -gray  diabase  intersects  the  quartzite,  rising  into  some- 
what high  and  precipitous  cliffs.  This  belt  of  diabase  is  about  half  a 
mile  in  width  and  is  evidently  an  extension  eastward  of  the  huge  mass 
exposed  on  the  shores  of  Annima-nipissing  and  Mountain  lakes.  The 
shores  and  islands  of  the  northern  part  of  Johnny  Lake  are  composed  Johnny  Lake, 
of  the  massive  and  compact  breccia  and  conglomerate,  much  jointed  and 
broken  and  filled  with  very  numerous  pebbles  and  fragments  of  various 
eruptive  rocks. 

The  stream  from  Cliff  Lake  empties  into  Waibikaiginaising  Lake  at  Cliff  Lake, 
a  small  indentation  of  its  eastern  side,  a  little  over  two  miles  from  the 
south  end.  The  portage  is  about  thirty  chains  in  length  and  runs  a 
short  distance  north  of  the  stream.  The  canoe-route  utilizes  only  the 
northern  part  of  Cliff  Lake,  coming  in  at  the  north-west  corner  and 
going  out  at  the  end  of  the  small  bay  running  to  the  north-east.  The 
lake  itself  is  about  a  mile  and  a  quarter  in  length  and  has  a  general 
trend  a  little  west  of  north.  The  yellowish-green  quartzite-grit  rises 
into  high  hills  on  either  side  of  the  lake,  especially  towards  the  east, 
where  high  precipices  mark  the  western  faces  of  hills  that  rise  to  an 
elevation  of  from  400  feet  to  500  feet  above  the  lake.  These  hills 
present  less  abrupt  though  still  steep  slopes  on  their  eastern  side  to  the 
west  of  Friday  Lake.  The  strike  of  these  greenish  quartzites  runs  from 
N.  25°  W.  in  the  southern  part  of  the  lake  to  nearly  north  at  the 
northern  extremity,  while  the  dip  is  to  the  east  <  20°  to  25".  The  Cliff  Lake  to 
portage  from  Cliff  Lake  to  Summit  Lake  follows  up  a  steep  gully,  ""^"^ 
between  high  ridges  of  quartzite  to  the  south  and  others  of  diabase  to 
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er  half  a  mile  in  length  is  made  to  avoid  the  rough  and  obstructed 

A  trail  a  little  over  half  a  mile  long,  runs  from  the  foot  of  this  Portaffeto 
^  to  Bear  I^ake  to  the  east  of  this  point.     Below  this  portage  the  ^ 

1  meanders  with  a  comparatively  deep  though  crooked  channel,  for 
uice  of  nearly  a  mile,  when  a  short  portage  is  made  on  the  north* 
ide  of  the  stream  into  Obashkong  Lake.  This  lake  is  about  two 
in  length. 

X  Lake,  which  flows  into  the  Matabitchouan  River  below  Bear  Lake. 
it  Chute,  has  a  general  trend  of  nearly  north-and-south,  and 
ittle  over  six  miles  in  length.  It  rarely  measures  a  quar- 
th.  The  shores  are  everywhere  composed  of 
bh  some  associated  intrusive  greenstone  at  the 
are  two  outlets,  both  of  which,  however,  unite  in 
h.  The  stream  is  rarely  travelled  and  the  country 
Jingly  rough  and  uneven.  Three  small  lake-like 
etween  Bear  Lake  and  the  Matabitchouan,  united 
tually  rapid  channels.  The  slate  which  underlies 
let  with  till  the  immediate  vicinity  of  the  Mata- 
ched. 

Macdonald  Creek. 

]f  this  stream  are  particularly  interesting  and  Maodonald 


bt  on  the  structural  relations  existing  between 
uronian.  The  stream  has  never  been  much  used 
therefore  need  not  be  described  at  length.  It 
akes  united  by  shallow  rocky  or  bouldery  chan- 
9  frequent  portages.  From  the  outlet  at  the 
e  Fourth  Bass  Lake  on  the  Matabitchouan  River 
oupies  a  gently  curving  valley  with  a  general 
it  the  extension  of  this  depression  southward 
ich  forms  a  watershed  in  this  direction.  The 
/ream  from  Moxam  to  Ross  Lake  occupies  a  val- 
irth-west.  Ross  Lake,  marking  the  head-waters, 
}  lower  than  Rabbit  Lake,  a  decided  hollow  con- 
and  during  times  of  freshet  a  certain  amount  of 
ake  escapes  into  Ross  Lake.  The  first  three  ex- 
>f  this  stream,  viz :  Ross,  Burwash  and  Moxam 
level,  and  the  short  stream  connecting  them 
irrent.  From  Moxam  Lake,  however,  down  to 
}  seventy  feet,  most  of  which  occurs  between 
Kiatabitchouan,  this  distance  of  a  little  over  half 
)f  fifty  feet. 


Creek. 
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Bon  Lake.  ^fhe  shores  of  Ross  Lake  are  composed  of  a  coarse  red  granitoid- 

gneiss,  evidently  by  its  composition  a  granitite.  Some  portions  are 
more  basic  in  composition  and  darker  in  colour  where  the  biotite  has 
segregated  during  its  consolidation,  and  these  patches  or  areas  show 
a  very  distinct  foliation.  In  some  outcrops  the  rock  is  porphyritic 
and  the  phenocrysts  of  flesh-red  felspar  are  developed  in  a  finer  grained 
felspathic  groundmass  showing  streaks  of  yellowish-green  epidote.  At 
one  point  on  the  west  shore,  a  mass  of  fine-grained  greenstone  was  seen 
associated  with  the  granite  in  such  a  way  that  both  had  apparently 
solidified  from  the  same  magma,  differing  only  in  their  rate  of  cooling. 
The  gneissic  rock  is  certainly  newer  than  the  greenstone,  irregular 
dyke-like  masses  of  the  former  penetrating  and  ramifying  through  the 
the  latter. 

OoDglomerate.      The  point  on  the  south-eastern  shore  of  this  lake  towards  the  outlet 

is  occupied   by   the  prevailing  breccia-conglomerate  holding  pebbles 

chiefly  of  reddish  and  reddish-gray  granite.     These  inclusions  vary 

greatly  in  size,  some  being  as  much  as  three  feet  across.     Occasional 

fragments  are  quite  angular  in  outline,  some  are  subangular,  while  the 

OoDtactwith    majority  have  been  more  or  less  perfectly   rounded.     The  contact 

*^'""*®'  between  this  comparatively  small  area  of  clastic  rock  and  the  granitite- 

gneiss  in  which  it  is  doutless  embedded  was  not  seen,  although  only  a 

short  distance  intervened  between  the  exposures  of  the  two  rocks.    The 

Fig.  4.  greater  portion  of  the  small  island 

—  in  the  southern  part  of  the  lake  is 

composed  of  coarse  reddish  grani- 

tite-gneiss.     The  island  runs  in  a 

north-east  and  south-west  direction 

and  is  about  three  chains  in  length. 

Its  north-eastern  point  is  composed 

of  the  breccia-conglomerate,  full  of 

.  small   pebbles  as  well   as  angular 

Scale  40  ft  inch.  fragments,  chiefly  of  red  and  gray 

Sketch  SHOWING  THK  LINK  OK  JUNCTION  firranite.     The  contact  between  the 

AT  NORTH-EAST  POINT  OP  SMALL  ^  i_      •        t 

ISLAND  IN  BASS  LAKE.  two  rocks  IS  sharp  and   jagged  and 

re-entering  angles  filled  with  the  material  of  one  rock  penetrate  the 
substance  of  the  other. 

Rocks  of  Bur-      The  rock  near  the  north-west  end  of  Burwash  Lake  is,  as  a  rule,  well 
wa»h  liake.      foliated  and  of  a  deep  flesh-red  colour,  the  strike  being  N.  19"*  E.  and 
the  dip  north-west  at  a  high  angle.     Some  of  the  gneiss  is  very  mas- 
sive and   granitoid,  in  places  porphyritic,  tlie  phenocrysts  of  felspar 
being  very  sharply  outlined  in  a  dark-greenish  chloritic  matrix.    This 
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rock  seems  to  be  the  prevailing  flesh-red  granitite-gneiss,  the  biotite 
originally  present  being  decomposed  to  chlorite.  Similar  rock  is  pre- 
sent on  the  north-west  shore  of  Moxam  Lake,  striking  N.  29°  K  and 
dipping  south-easterly  <  60*. 

On  the  south-east  side  of  Moxam  Lake,  in  the  southern  part,  and  also  Moxam  Lake, 
in  the  bay  running  to  the  south-east,  the  gneiss  is  not  only  very  dis- 
tinctly foliated,  but  well  lamianted.  It  is  the  usual  interlamination 
of  the  reddish  and  grayish  granitite,  presenting  the  common  alterna- 
tion of  lighter  and  darker  coloured  bands.  The  strike  is  N.  48°  E., 
and  the  dip  south-east  <  53°. 

The  gneissic  rocks  in  the  vicinity  of  the  narrows  in  the  north-eastern  Gneissic  pocka 
part  of  the  lake,  show  a  gradual  curving  around  in  strike  from  N.  4°  W.  e^2^t^*" 
at  the  southern  end  to  N.  40°  E.  a  little  to  the  north  of  this  contrac-  Moxam  Lake, 
tion,  while  the  angle  of  inclination  varies  from  45°  to  60°.  At  one 
point  on  the  north-west  shore,  nearly  three-quarters  of  a  mile  from  the 
outlet,  the  granitite-gneiss  is  of  a  deep  flesh-red  colour  weathering  on 
exposure  to  a  brick-red.  It  is  massive,  distinctly  foliated,  but  much 
affected  by  jointing,  so  that  it  is  exceedingly  difficult  to  obtain  a  hand 
specimen.  Small  patches  of  a  dark-green  chloritic  slate  are  embedded 
in  this  rock,  running  for  the  most  part  with  the  foliation.  The  slate  is 
evidently  much  altered  and  full  of  shearing  planes,  which  are 
abundantly  coated  with  the  usual  greenish  products  of  alteration.  This 
clastic  rock  contains  small  lenticular  granitite  dykes,  besides  some  ill- 
defined  areas  of  a  similar  rock  somewhat  coarser  in  texture,  that  doubt- 
less represents  squeezed  and  stretched  pebbles  and  fragments.  The  hand 
specimen  from  which  the  thin  section  examined  was  taken,  shows  a 
dark-green  slaty  rock  penetrated  by  tongues  or  dykes  of  a  dark-red 
felsite.  Under  the  microscope,  the  dark-green  portion  is  seen  to  be  a  Lithological 
typical  clastic  rock  with  subangular  and  rounded  fragments  of  ortho-  character, 
clase,  plagioclase  and  quartz  embedded  in  a  finer- grained  groundmass 
composed  chiefly  of  epidote  and  chlorite,  which  have  doubtless  resulted 
from  the  mutual  reaction  of  the  felspar  and  bisilicates  originally  pre- 
sent. Sphene  in  irregular  grains,  and  some  pyrite,  were  noted 
scattered  through  the  section.  The  little  tongues  or  dykes  of  felsite 
are  seen  to  be  composed  of  orthoclase  and  quartz  chiefly,  together  with 
some  plagioclase.  The  minerals  are  much  bent,  cracked  and  broken, 
and  have  been  recemented  by  chlorite  and  epidote.  The  whole  rock 
has  been  profoundly  sheared  and  has  evidently  been  derived  from  a 
fine-grained  grey wack^  formed  from  the  degradation  of  a  granite,  this 
rock  being  subsequently  penetrated  by  the  fine-grained  felsite  dykes. 
These  dykes  are  all  intensely  shattered,  and  the  felspar  affords  beauti- 
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sharacter  it  bears  a  marked  resemblance  to  the  rock  occurring 
rest  shore  of  Moxam  Lake,  but  in  the  case  of  the  chlorite  which 
dantly  developed  throughout  it,  its  origin  is  plainly  seen  to  be 
»mblende,  cores  of  this  mineral  occurring  surrounded  by  the 
.  The  felspar  is  very  turbid  and  is  stained  throughout  by  oxides 
a  bright  yellow,  strongly  pleochroic  epidote  is  very  abundant 
action. 

outhern  part  of  Glasford  Lake  is  occupied  by  the  massive  red  Gneissic  gran- 
IS  to  be  composed  chiefly  of  flesh-red  felspar  i^d*of  Glai^™ 
hornblende,   or   perhaps   both.     The  strike  ford  Lake, 
to  north-east  with  an  easterly  to  south- 
This  is  followed   by   a  compact  grayish 
lusions,  some  of  which  are  pebble- like  in 
die  others  evidently  represent  approximately 
trusive  dykes  of  the  neighbouring  granitic 
ihe  shore  for  nearly  a  quarter  of  a  mile,  and 
ir  extension   of  the  main  mass   of  similar 
Lth-west. 

y  be  continuous  with  an  outcrop  of  breccia- 
m  the  west  shore  of  Cooper  Lake,  near  its 
am  part  of  Glasford  Lake  is  occupied  by  Graiiitite- 
B,  with  which  is  associated  some  greenstone,  ^^©ra  part 
esenting  the  primary  or  first  formed  secre-  ^^  Glasford 
the  cooling  of  which  produced  the  associated 
is  to  the  second  little  expansion  below  Glas- 
prevailing  rock,  the  strike  being  N.  19"  E. 
ra  this  gneiss  contains  bands  and  small  irreg- 
-green  hornblendic  rock.     The    inlet   into 
)  is  occupied  by  a  massive  red  and  reddish- 
rani  tite-gneiss,  striking  N.  3°  E  and  N.  IT 
>  at  high  angles. 

Lake  are  occupied  chiefly  by  a  flesh-red  Shores  of 
ses  porphyritic,  weathering  grayish,  especi-  ^'  ^ 
lie  foliation,  which  is  not  very  apparent  in 
ght  out  more  strongly  by  the  more  or  less 
m  ill-defined  patches  of  more  basic  material, 
itially  of  flesh-red  felspar,  chiefly  orthoclase, 
;,  this  latter  material  being  often  present  in 
les,  evidently  pegmatitic  both  in  origin  and 
>-magnesian  material  present  is  apparently 
ne  somewhat  advanced  chloritization.  This 
e  medium-textured  greenstone,  the  irrup- 
Bntly  being  very  closely  synchronous.     The 
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Breccia-con- 
glomerate on 
west  shore. 


Slate  inter- 
rupted by 
granite. 


Foliation  of 
rocks  at  outlet 
of  Cooper 
Lake. 


'Stream  sepa- 
rating Cooper 
Lake  from 
Matabit- 
chouan  River. 


prevailing  strike  of  the  foliation,  wherever  apparent,  is  from  north-east 
to  south-west.  On  the  west  shore  of  the  lake,  south  of  the  narrows, 
a  patch  of  the  dark  greeoish-gray  breccia-conglomerate  comes  in, 
apparently  forming  a  huge  mass  caught  up  during  the  intrusion  of  the 
granite.  It  contains  the  usual  pebble-iike  and  other  forms  of  granitic 
material,  while  the  matrix  in  which  these  are  contained  has  the  cus- 
tomary dark  greenish-gray  colour.  This  rock  occupies  the  shore  for 
about  an  eighth  of  a  mile.  The  contact  between  this  clastic  and  the 
red  granitite-gneiss  to  the  north  is  irregular  and  ill-defined,  irregular 
dyke-like  forms  and  patches  of  the  latter  penetrating  the  mass  of  the 
slate.  The  bedding  of  the  slaty  rock  abuts  on  the  dim  foliation  of  the 
gneiss,  the  slate  striking  N.N.W.,  while  the  direction  of  the  foliation 
of  the  granitite-gneiss  is  south-west. 

This  patch  of  slate  is  interruptea  to  the  south  by  a  red,  very  fel- 
spathic,  granite,  which  continues  along  the  shore  for  about  six  chains, 
when  it  in  turn  gives  place  to  the  dark -greenish  slaty  rock,  similar  to 
the  mass  already  described,  which  occupies  this  side  of  the  lake  to  its 
southern  extremity,  where  the  low  ground  conceals  the  rock  beneath. 
These  masses  may  either  represent  detached  portions  of  the  clastic 
Huronian  strata  caught  up  and  floated  off  during  the  intrusion  of  the 
association  granitite,  of  whose  irruptive  character  there  cannot  be  a 
doubt ;  or,  on  the  other  hand,  they  may  belong  to  a  band  or  tongue 
co-extensive  with  the  main  mass  of  similar  elastics  to  the  south-east, 
but  whose  continuity  at  the  surface  is  broken,  or  concealed  by  the 
dense  forest  growth.  The  island  in  the  narrows  of  this  lake,  as  well 
as  the  west  end  of  the  comparatively  large  island  to  the  north,  is  com- 
posed of  a  greenish-gray  green-stone  or  diabase.  At  the  outlet  of 
Cooper  Lake,  the  foliation  of  the  prevailing  granitite-gneiss  is 
marked  by  the  parallel  disposition  of  plates  and  aggregated  patches 
of  chloritized  biotite.  It  is  sometimes  rather  obscure,  and  the  rock 
is  very  massive  and  granitic  in  character.  The  strike  is  N.  3*  E. 
Fio.  5.  Embedded  in  this  gneiss  and  crossing  its  folia- 

tion is  a  rudely  rectangular  mass  of  a  grayish 
slaty  greywack^.  The  mass  is  about  two  feet 
wide  by  about  fifteen  feet  in  length,  the  direc- 
tion of  its  longer  diameter  being  about  north- 
i  east,  while  the  foliation  of  the  gneiss  is  only  a 

few  degrees  east  of  north. 

The  rough  and  bouldery  stream  which  separ- 
ates   Cooper    Lake    from    the   Matabitchouan 
I  River,  shows  outcrops  of  the  massive  reddish 

gneiss,  the  strike  apparently  being  about  N.  IS"* 
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E.  At  a  narrow  gorge,  through  which  the  stream  runs,  a  patch  of 
greenish  chloritic  and  epidotic  schist  was  noticed  embedded  in  the 
intrusive  gneiss.  The  hand  specimen  showed  a  dark-green,  rusty- 
weathering,  compact,  foliated  chloritic  rock,  with  numerous  minute 
particles  of  pyrite  scattered  through  it.  The  microscope  shows  it  to  be 
a  typical  epidotic  and  chloritic  schist  in  which  all  traces  of  the  original 
structure  have  been  destroyed.  It  bears  a  close  resemblance  to  those 
described  by  Dr.  F.  D.  Adams,  from  the  Eastern  Townships*,  and 
consists  of  a  schistose  aggregate  of  felspar,  quartz,  pale-green  chlorite, 
epidote  and  pyrite.  The  epidote  is  in  granules  of  varying  dimensions, 
and  also  in  crystals,  which  present  sharply  defined  rhombic  sections. 
It  is  strongly  pleochroic.  The  chlorite  forms  pale-green  folia,  running 
through  the  fine-grained  mosaic  of  quartz  and  felspar  forming  the 
groundmass  of  the  rock.  Many  of  these  schists  have  been  proved  in  Schists 
other  regions  to  have  resulted  from  the  shearing  of  a  basic  eruptive,  ^^^^g^^ 
and  it  is  quite  possible  that  this  rock  has  had  just  such  an  origin,  but,  basic  erup- 
on  the  other  hand,  taken  in  conjunction  with  the  other  occurrences  of 
very  similar,  though  perhaps  less  altered  patches  of  stratified  material 
just  described  as  having  been  caught  up  in  the  gneiss,  it  probably 
represents  a  completely  recrystallized  basic  greywack^slate. 

Between  this  point  and  the  Matabitchouan  there  is  only  another  rock 
exposure  consisting  of  the  breccia-conglomerate,  situated  on  the  west 
side  of  the  small  bay  into  which  Macdonald  Creek  discharges,  and 
about  thirty  chains  to  the  south-east  of  the  main  channel  of  the  river. 
The  junction,  therefore,  between  the  granitite-gneiss,  here  constituting 
the  Laurentian,  and  the  slaty  breccias  of  the  Huronian  may  be  put 
down  with  tolerable  accuracy  as  running  across  the  south-eastern  end 
of  this  small  bay. 

Ottertail  Creek. 

Ottertail  Creek  (Nikig-wai-no-wai-sipi)  rises  in  a  number  of  small  ottertail 
streams,  draining  the  extensive  swamps  that  occupy  the  greater  portion  Creek. 
of  the  north-western  comer  of  the  township  of  Hammell  as  well  as 
nearly  the  whole  of  the  timber  limit  21  E.  situated  to  the  north  of  this 
township.  The  main  branch  of  the  creek  may,  however,  be  stated  to 
take  its  rise  in  a  small  swampy  lake,  situated  in  the  fifth  concession  of 
the  township  of  Hammell  on  the  line  between  lots  8  and  9.  The  dis- 
tance from  its  mouth,  nearly  four  miles  north  of  the  Opimika  Narrows 
on  Lake  Temiscaming,  to  this  small  lake,  is  about  twenty  miles  in  a 
straight  line  bearing  S.  50'  W.,  but  following  the  bends  of  the  stream 

•Report  of  Progress,  Geol.  Surv.  Can.,  1880-82. 
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this  distance  is  increased  to  a  little  over  thirty  miles.  The  most  impor- 
tant branch,  however,  forming  as  it  does  a  portion  of  the  route  occa- 
sionally used  by  travellers  to  reach  the  interior,  takes  its  rise  in  a 
small  beaver-pond  a  short  distance  north  of  the  northern  boundary  of 
timber  limit  12  K  This  pond  is  separated  by  a  portage  of  only  a 
quarter  of  a  mile  from  another  small  expansion  known  as  Bush  Lake, 
that  flows  into  the  Martin  River,  about  three-quarters  of  a  mile  south- 
west of  the  inlet  from  iVf ackenzie  Lake.  The  distance  from  this  small 
beaver-pond  to  the  mouth,  following  the  course  of  the  stream  is 
twenty-two  miles  and  a  half  but  in  a  direct  line,  bearing  S.  71"  W.,  it 
is  only  a  little  over  sixteen  miles. 

The  first  portage  on  the  route  inland  by  way  of  this  stream,  starts 
from  Grenier's  clearing,  a  short  distance  north  of  the  mouth  of  the 
stream  and  is  a  little  over  a  mile  in  length.  It  runs  from  the  valley 
over  the  high  hills,  that  border  Lake  Temiscaming.  The  upper  por- 
tion of  these  hills  shows  the  usual  hummocky  outline  which  elsewhere 
occurs  with  extended  exposures  of  the  reddish  gneiss.  This  rock  is 
massive  and  granitoid  in  appearance,  but  distinctly  foliated,  the  strike 
being  to  the  north-east  while  the  dip  is  to  the  north-west  <  65**.  The 
highest  point  on  this  portage  is  365  feet  above  low  water  on  Lake 
Temiscaming,  while  the  creek  reached  by  the  west  end  of  the  portage 
is  180  feet  above  the  same  datum.  The  descent,  therefore,  towards  the 
creek,  though  less  (285)  than  that  towards  the  lake,  is  very  abrupt  and 
steep.  Four  more  portages  intervene  before  the  lake  at  the  forks  is 
reached,  these  showing  a  combined  fall  of  nearly  eight-four  feet.  The 
portages  are  all  on  the  north-east  bank  of  the  river  and  are  short, 
the  longest  being  a  little  over  half  a  mile.  These  are  to  overcome 
low  rapids  caused  chiefly  by  bouldery  obstructions.  Between  these 
rapids  the  creek  is  comparatively  deep  and  about  twenty  yards  in 
width,  flowing  with  a  gentle  current  between  banks  composed  of 
coarse,  yellowish  sand.  The  water  is  of  deep  brownish  colour,  showing 
its  swampy  origin.  The  rock,  wherever  exposed,  is  the  common  granitite. 
gneiss,  very  massive  and  granitoid  in  structure,  but  with  distinct 
foliation,  striking  N.  30*  E.,  and  dipping  to  the  north-west  <  65**. 

The  main  forks,  where  the  north  branch  joins  the  main  stream,  is 
about  four  miles  from  the  mouth,  the  creek  throughout  this  distance 
having  a  general  course  of  N.  76**  W.  The  lake  at  this  fork  represents 
in  reality  the  last  stretch  of  the  north  branch  before  it  enters  the  main 
stream.  The  name  Wabamik,  by  which  it  b  known  to  the  Indians, 
refers  to  the  legend  that  a  huge  white  beaver  formerly  lived  on  its 
shores.  The  immediate  banks  of  the  lake  are  for  the  most  part  low 
and  marshy,  but  two  exposures  of  rock  which  were  noticed  resembled 
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granitite-gneiss  striking  N.  35**  E.,  and  dip- 
ist  <  70°.  A  few  hills  rise  to  the  south  Hills  south 
^  considerable  distance  away  from  the  creek, 
le  creek  immediately  above  is  wide  and  level, 
the  lake,  a  rather  prominent  hill  rises  in 
shore,  while  to  the  north-east  the  numerous 
^f  the  usual  flesh-red  granititegneiss  rise  from 
©-beaver  Lake. 

and  the  intersection  of  the  Lake  Temiscaming  ElAven 
listance  by  the  stream  is  about  eleven  and  a  half  P^^"*^- 
e  there  are  nine  portages,  to  overcome  as  many 
ven  of  these  are  low  rapids  where  the  stream  is 
,  while  two  are  chutes,  the  channels  being  com- 
cut  for  the  most  part  along  the  strike  of  the 
rock.  The  intervening  stretches  of  quiet  water, 
>tions  to  navigation,  average  nearly  a  chain  in 
^  tolerably  deep,  and  the  banks  on  either  side 
rowth  of  alder  and  willow.  The  stream  in  many 
•  tortuous  course  through  the  narrow  sandy  flat, 
more  prominent  bends  reach  the  solid  rock  on 
7- 

X)ve  the  forks,  the  stream  falls  about  ten  feet  First  rapid 
ated  in  flesh-red  granitite-gneiss,  well  foliated 
iking  N.  38"  E.,  while  the  dip  is  to  the  south- 
er cafion  runs  for  the  most  part  with  the  folia- 
it  breaks  across  the  strike  of  the  gneissic-rocks. 
ihe  third  portage,  the  gneiss  is  the  dark-gray, 
vhich  is  at  once  hornblendic  and  micaceous,  and 
krtz-mica-biotite  has  been  applied.  It  is  a  glist- 
;neiss  stained  in  places  with  iron  oxide.  The 
about  north-east,  thus  corresponding  with  the 
ream.  Under  the  microscope,  the  rock  is  seen  to 
lase,  orthoclase,  quartz,  hornblende  and  biotito 
ircon,  pyriteand  limonite  as  accessory  minerals. 

ge,  (made  to  overcome  a  rapid  which  also  flows  Rocks  on 
;e  cut  out  along  the  strike),  the  rock  is  dark-  seventh  port- 
ell  laminated  as  well  as  foliated  and  striking  afif®- 
)  the  south-east  <  45**.     At  the  seventh  portage, 
grained  reddish  granitoid  variety,   doubtless  a 
ween   the  bridge    on    the    Lake   Temiscaming 
;he  forks  with  the  main  branch  above,  there  are 
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three  obstnictions  in  the  stream.  Two  of  these  are  caused  by  boulders, 
but  the  third,  which  is  intermediate  between  the  other  two,  shows  a 
descent  of  nearly  thirty  feet  with  a  portage  on  the  south  side.  The 
rock  at  this  place  is  massive  and  much  jointed,  and  represents  the 
prevailing  red  granitite-gneiss.  At  the  third  rapid  above  the  bridge, 
the  rock  present  is  massive,  rather  fine-grained,  reddish  in  colour  and 
distinctly  gneissic  in  structure.  The  thin  section  under  the  microscope 
shows  it  to  be  a  granitite-gneiss,  composed  of  orthodase,  plagio- 
clase,  microcline,  quartz,  biotite  and  primary  epidote,  the  orthoclase 
being  by  far  the  most  abundant  constituent.  The  accessory  minerals 
noted  were  apatite,  zircon  and  sphene. 

Navigation  A  short  distance  above  the  rapid,  the  surface  of  the  country  flattens 

b^vCT^dfira^^  out,  while  the  creek  itself,  for  a  distance  of  over  two  miles,  pursues  a 
tortuous  course  through  an  extensive  beaver-meadow,  and  numerous 
beaver-dams  obstruct  navigation.  It  is  expedient  to  make  one  long 
portage  avoiding  this  portion  of  the  creek  and  coming  out  at  the  south- 
east end  of  Ruth  Lake.  Ruth  Lake,  and  the  beaver  pond  beyond, 
marking  the  head  of  the  Ottertail  in  this  direction,  are  practically  on 
the  same  level,  and  the  portage  connecting  them  runs  on  the  south-west 
side  of  the  creek.  On  this  portage  some  birches,  over  nine  inches 
in  diameter  which  had  been  felled  by  beaver,  were  noticed.  The 
strike  of  the  rock  in  Ruth  Lake  is  about  south-west.  It  shows  the 
usual  alternating  reddish  and  grayish  bands  which,  in  themselves 
foliated,  give  by  their  even  and  parallel  disposition,  not  only  a 
very  marked  foliation,  but  a  distinct  lamination  to  the  whole  mass. 
Under  the  microscope,  a  specimen  obtained  from  the  north-east  shore 
shows  the  rock  to  be  of  the  variety  here  designated  granitite-gneiss. 
It  is  composed  of  orthoclase,  microcline,  plagioclase,  quartz-biotite  and 
primary  epidote  with  apatite,  zircon,  sphene  and  a  little  iron  ore  as 
accessory  minerals. 

Portage  from  From  Ruth  Lake,  a  portage  a  little  over  a  mile  and  a  half  in  length 
5"*^  Lak  ^  "^^®  ^  Fanny  Lake,  at  the  head-waters  of  one  of  the  tributaries  of  the 
Martin  River.  The  south-western  end  of  the  portage  passes  over  a  some- 
what low,  though  in  places  rocky  tract,  grown  up  with  small  trees. 
There  is  little  soil,  and  the  rock,  when  exposed,  was  seen  to  represent 
red  and  gray  banded  granitite-gneiss.  The  last  half-mile  near  the 
north-east  end  of  the  portage  approaching  Fanny  Lake  is  over  lower 
land,  very  marshy  in  places. 

The  portage  from  the  beaver-pond  to  Bush  Lake  is  about  a  quarter 
of  a  mile  in  length,  and  the  barometer  showed  the  latter  to  be  ten  feet 
lower  than  the  beaver-pond.     The  shores  of  Bush  Lake  are  compara- 
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tively  high  and  for  the  most  part  rocky.  A  hill  rises  close  to  the  south- 
west shore  of  the  lake  to  a  height  of  about  150  feet.     The  rock  which, 
is  frequently  seen  is  a  granitite-gneiss,  well  foliated,  but  somewhat 
massive  and  granitoid  in  structure.     The  strike  is  N.  45*  E.  and  the 
dip    south-east  <  50**.     The  portage  from  Bush  Lake  to  the  Martin 
River,  into  which  it  empties,  shows  a  fall  of  about  forty  feet.     The 
trail  starts  from  the  north-east  side  of  the  creek,  but  crosses  over  to  the 
south-west  side.      It   shows   evidence    of    having  been  but  slightly 
used.     Indeed  the  whole  route  inland  by  way  of  Ottertail  Creek  is  Route  bv 
but  little  known  and  therefore  rarely  used,  and  as  the  beavers  have  Creek  little 
been  nearly  all  exterminated  in  the  vicinity  of  its  banks,  it  has  been  ^^^^^i^- 
but  little  frequented  of  late  years  for  hunting  purposes.     Occasional 
beavers,  however,  still  reside  along  the  course  of  the  creek,  as  abundant 
work  done  quite  recently  showed. 

Bay  Lake  to  Lake  Temagami,  by  way  op  Annima-nipissing, 
Carrying,  and  Red  Squirrel  Lakes. 

This  route  commences  at  a  small  marshy  bay  on  the  south-west  side  Route  from 
of  Bay  Lake,  about  one  and  three-quarter  miles  south-east  of  Bay  Lake  Lake 
post.     The  narrow  and  crooked,  though  navigable,  channel  of  the  small  temagami. 
inlet  that  enters  the  lake  at  this  point,  is  followed,  a  short  distance,  to 
the  foot  of  the  portage.     The  portage  is  in  reality  a  winter  road,  built 
in  1891  by  Father  Paradis  to  take  in  supplies  from  Bay  Lake  to  Tema- 
gami, and  is  a  little  over  one  mile  and  a  quarter  in  length  of  almost 
continuous  climbing,  reaching  Annima-nipissing  Lake  at  the  extreme 
north  eastern  corner.     The  trail  follows  up  a  valley,  which,  as  the  sum- 
mit is  approached,  becomes  very  narrow,  the  hills  of  quartzite-grit  on 
either  side  approaching  each  other  very  closely,  while  a  talus  of  angular 
blocks   detached   from  the  heights  above  still  further   obstructs  the 
narrow  pass.     At  the  summit,  a  sort  of  oul  de  sac  occurs,  the  steep 
slope  facing  towards  Bay  Lake,  but  once  this  sharp  incline  of  fifteen 
feet  is  surmounted,  there  is  a  gradual  descent  of  about  ten  feet  to 
Annima-nipissing  Lake.     This  lake  is  about  one  hundred  and  eighty  Annima- 
feet  above  Bay  Lake  or  1073  feet  above  the  sea,  while  the  highest  point  lT]^*'*^ 
on  the  portage,  only  a  short  distance  from  Annima-nipissing  Lake,  is 
only  ten  feet  higher. 

Annima-nipissing  or  Aminipissing  Lake,  (the  name  meaning  the 
head  of  the  Nipissing  waters),  runs  in  a  general  direction  of  S.  30*  W. 
for  nearly  ten  miles.  It  is  separated  from  McLean  Lake,  to  the  south- 
west, by  a  small  narrows,  containing  a  rapid,  and  which  although  show- 
ing a  decrease  in  level  of  about  two  feet,  is  sometimes  described  as 
17 


Digitized  by 


Google 


258  I 


NIPISSING   AND  TKMISOAIfINO   REGION. 


Creneral 
description. 


DeBcription' 
of  southern 
part. 


Arkoee  of 
Bay  Lake 
extending  to 
Annima 
nipiRsing 
Lake. 


Quartzite 
altered  by 
intmsion  of 
gabbro. 


forming  part  of  the  larger  expanse.  This  important  sheet  of  water  is 
divided  into  three  portions,  separated  by  two  narrows.  The  most 
northerly  of  these  stretches,  has  a  length  of  four  miles  and  three- 
quarters  and  varies  from  a  quarter  of  a  mile  to  a  mile  in  width.  The 
central  portion  is  much  smaller  and  presents  a  much  more  irregular 
outline.  One  of  the  bays  running  to  the  south-east  affords  an  entrance 
to  an  inlet  from  Breeches  Lake,  on  the  road  to  Mountain  Jjake,  at  the 
head-waters  of  the  main  branch  of  the  Matabitchouan  River.  A  some- 
what longer  arm  running  a  little  west  of  south,  approaches  very  close  to 
the  waters  of  Mannajigaina  Lake,  while  still  another  extension,  running 
to  the  north-west,  receives  the  small  creek  from  Pickerel  Lake,  from 
which  it  is  separated  by  a  portage  only  a  few  chains  in  length. 

The  southern  part  is  about  three  miles  and  a  half  in  length  and  is 
over  half  a  mile  wide.  It  likewise  has  an  irregular  shape,  a  large  bay 
running  to  the  north-west  for  nearly  two  miles  from  the  northern  end 
of  the  stretch.  About  a  mile  and  a  half  from  the  outlet  into  McLean 
Lake  a  bmall  stream  enters,  forming  the  outlet  of  Whitewater  and  Dia- 
base lakes.  Several  soundings  were  taken  in  places  reported  to  be 
exceedingly  deep.  One  of  these  places,  situated  about  the  middle  of 
the  lake,  opposite  Crow  Rock  and  a  little  over  a  mile  from  its  northern 
end,  showed  a  depth  of  ninety-three  feet,  while  another  sound- 
ing, taken  about  the  middle  of  the  large  open  space  in  the  central  part  of 
the  lake,  gave  100  feet.  The  wat«r  has  the  clear  and  limpid  char- 
acter and  light  sea-green  tint  of  Temagami,  although  in  point  of  clear- 
ness and  purity  both  of  these  lakes  are  excelled  by  Whitewater  Lake, 
lying  to  the  west  of  the  southern  part  of  Annima-nipissing  Lake. 

The  coarse  quartzite-grit  or  arkose  occurring  on  Bay  Lake,  extends 
to  the  tract  passed  over  by  the  portage  entering  the  north  end  of 
Annima-nipissing  Lake.  It  also  extends  down  the  eastern  shore  of 
this  lake  for  nearly  three-quarters  of  a  mile,  when  it  gives  place  to  a 
coarse  gabbro  that  occupies  the  shore  for  over  a  mile  further  south. 
The  rock,  as  here  exposed,  is  rather  coarse  in  texture,  and  is  character- 
ized by  the  presence  of  reddish  felspar,  in  this  respect  resembling  cer- 
tain portions  of  similar  irruptive  masses  to  the  north-west  of  Bay 
Lake,  as  well  as  at  Quinn  Point  on  the  east  shore  of  Lake  Temisca- 
raing.  Near  the  line  of  junction  with  the  gabbro,  the  quartzite  has 
been  considerably  altered  by  its  intrusion,  the  alteration  consisting 
chiefly  in  a  hardening  due  to  the  secondary  enlargement  of  the 
original  quartz  grains  and  the  deposition  of  intersticial  silicia.  On 
the  west  side  of  the  lake,  this  arkose  forms  a  perpendicular  cliff  about  a 
hundred  feet  in  height,  known  as  Crow  Rock,  and,  continuing  down 


Digitized  by 


Google 


■^"'■o^]  BAY  LAKE  TO  LAKE  TEMAGAML  259  I 

along  this  shore  occupies  the  greater  part  of  the  southern  shore  of  the 
bay  running  to  the  south-west.  The  large  island,  as  well  as  the  much 
smaller  one  to  the  north-east,  is  composed  of  massive  greenstone  or 
gabbro,  but  the  island  lying  close  to  the  shore  to  the  south-west  of 
these  is  formed  of  the  slaty  grey  wack^,  underlying  the  arkose.  On  the 
point  to  the  south-west  of  the  large  island,  a  considerable  inlier  of 
banded  slate  appears  to  have  been  caught  up  in  the  mass  of  the  green- 
stone during  its  irruption,  and  the  bedding  of  the  slate  well  marked 
by  the  alternating  colour-bands,  shows  an  inclination  N.  50°  W.  <  15*. 

The  relative  distribution  of  the  greenstone  and  slaty  greywack^.  Distribution 
the  latter  being  the  prevailing  clastic  rock,  is  shown  on  the  map.     The  anf^^y- 
diabase    gabbro  forms  a  series  of   high  hills  which  are  in  marked  ^^k^* 
contrast  to  the  flat  topography  characteristic  of  the  areas  underlain  by 
the  slates.     On  the  west  side  of  the  lake  this  greenstone  sometimes 
forms   the   shore-line,   while   elsewhere   it  is  replaced  by  a  strip  of 
the  slaty  greywack^  only  a  few  chains  in  width.     The  clastic  rocks  in 
this  portion  of  the  lake  have  a  prevailing  dip  to  north-east  or  north- 
north-east  at  a  low  angle,  usually  less  than  lO*".     The  southern  and 
Bouth-eastern  shores  of  the  central  portion  of  the  lake  show  somewhat 
extended  exposures  of  greenstone,    both  gabbro  and  diabase    being 
present  in  the  same  mass.     To  the  south,  these  rocks  seem  to  merge 
gradually  (through  a  massive  grayish  or  pale-pinkish  gneissic  granite 
well  exposed  on  Mannajigaina  Lake),  into  the  mass  of  flesh-red  granitite 
and  granitite-gneiss,  that  prevails  over  such  a  large  area  to  the  south 
and  south-west.    The  field  relations  of  these  several  rock-types,  seems  Field  rela- 
to  furnish  considerable  proof  that  all  three  have  originated  from  the  J-y^l  Thaw  "^ 
same  magma,  differing  only  in  their  rate  and  manner  of  cooling.     The  same  origin, 
irregular  point  of  land  on  the  north-west  side  of  the  lake,  between  its 
northern  and  central  portions  as  well  as  the  extreme  point  on  the 
east  side  of  the  narrows,  is  composed  of  rather  flat-lying  slaty  strata. 
On  the  west  side  of  the  southern  stretch  of  Annima-nipissing  Lake,  is  a 
range  of  hills  composed  of  irruptive  material,  chiefly  a  rather  coarse- 
grained granite. 

Closely  associated  with  the  last-named  rock,  is  that  to  which  the 
name  breccia-conglomerate  has  been  applied  in  this  Report.  The  Breccia- 
matrix  is,  in  general,  a  dark  grayish-green  chloritic  and  epidotic  grey-  co^Klomerate. 
wack^  inclosing  numerous  fragments  of  various  irruptive  rocks,  those 
of  flesh-red  granite  being  the  most  abundant.  These  are  often  quite 
angular  in  outline,  occasionally  showing  re-entering  angles,  although 
usually  they  possess  a  more  or  less  perfect  rounded  outline.  These 
larger  fragments  include  pieces  of  flesh-red  felspar  and  grayish  quartz 
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or  quartzite,  red  and  reddish-gray  granite,  fine  and  medium-textured 
diabases  and  sometimes  diorites  of  several  species.  Occasionally  frag- 
ments of  a  greenish  slate,  apparently  identical  with  some  classified  as 
Huronian,  were  also  noticed.  This  coarse  material  is  occasionally  so 
abundant  that  little  of  the  finer  matrix  is  represented,  while,  elsewhere^ 
only  an  occasional  pebble  or  fragment  was  noticed,  the  rock  passing 
upward  into  a  distinctly  banded  slate,  which  is  usually  entirely  free 
from  such  inclusions. 

The  greater  portion  of  these  hills  is  composed  of  a  very  pale  flesh- 
coloured  granite,  which  is  associated  with  and  apparently  merges  into 
a  greenstone  or  diabase.  One  point  shows  a  prevalence  of  the  granite 
with  bands  and  patches  of  the  greenstone  scattered  through  it,  whilo 
other  outcrops,  not  very  remote,  exhibit  a  preponderance  of  the  green- 
stone, with  irregular  dyke-like  forms  of  granite  penetrating  it  in  all 
directions.  Both  granite  and  greenstone  invade  the  breccia,  while 
fragments  of  the  latter  are  caught  up  in  both  of  these  intrusives.  The 
contact  between  what  is  evidently  a  pyroclastic  rock  and  the  igneous 
intrusives,  is  a  curious  wavy  line,  which  in  places  can  be  laid  down  with 
exactitude,  while  a  short  distance  away  there  is  apparently  a  comingling 
of  the  two  rocks  through  fusion,  that  causes  a  seeming  transition 
Mode  of  form-  from  One  to  the  other.  The  history  of  the  formation  of  these  several 
rocks,  would  seem  to  indicate  that  the  granite  and  greenstone  repre- 
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sents  differentiated  irruptives,  forming  the  original  deep-seated  por- 
tions of  an  old  centre  of  volcanic  activity,  which  subsequent  erosion 
and  denudation  have  exposed  at  the  present  surface.  The  breccia- 
conglomerate,  on  the  other  hand,  doubtless  constitutes  the  lower  por- 
tion of  the  associated  volcanic  breccia,  formed  by  the  accumulation  and 
consolidation  of  portions  of  the  various  strata  rent  asunder  during  the 
progress  of  the  eruption,  this  resulting  pyroclastic  material  being  spread 
out  upon  the  bottom  of  a  shallow  ocean,  where  it  has  become  rolled, 
sorted,  and  possibly  mixed  with  ordinary  aqueous  sediments.  The 
overlying  slates  show  very  little  sign  of  aqueous  abrasion,  while  in  their 
composition  and  appearance  under  the  microscope  they  closely  resemble 
fine-grained  tuffis,  representing  the  consolidation  of  the  first  volcanic 
ash  beds. 

Whitewater  Lake  (Kawabish-kagama)  is  an  irregular  sheet  of  water 
running  in  a  general  direction  of  a  little  north  of  west  for  about  three 
miles.  It  empties  from  the  west  into  Annima-nipissing  Lake  about  one 
mile  and  a  half  north-east  of  the  outlet  into  McLean  Lake.  A  short 
portage,  over  exposures  of  breccia-conglomerate,  follows  to  the  north 
of  the  discharging  creek.     A  belt  of  diabase  runs  from  the  western 
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shore  of  Annima-nipissing  Lake  to  the  south  of  this  lake,  forming  the 
points  of  the  small  peninsulas  near  the  west  end  of  the  lake,  and  con- 
necting with  the  large  mass  of  similar  rock  to  the  west  and  north. 
The  elastics  associated  with  this  greenstone  include  the  massive,  dark 
greenish-gray  greywack^  with  or  without  large  inclosed  pebbles 
and  fragments.  Diabase  Lake,  about  a  mile  in  length,  is  separated  Diabase  Lake, 
from  Whitewater  l^ake  to  the  south,  into  which  it  empties,  by  a  short 
portage,  and,  as  its  name  implies,  is  completely  inclosed  by  greenstone, 
that  to  the  north-west  of  the  lake  rises  into  considerable  hills.  Gull 
Rock  Lake  is  reached  by  a  portage  considerably  over  half  a  mile  in 
length  from  the  north-west  end  of  Pickerel  Lake.  It  is  so  shallow 
that  the  Indians  assert  that  during  severe  winters  it  is  frozen  solid  to 
the  bottom.  Its  outlet,  leaving  the  north-west  angle  of  the  lake  flows 
into  the  Montreal  River  a  short  distance  below  Pork  Rapid.  It  is 
completely  surrounded  by  low  hills  of  the  coarse  quartzite-grit  or 
arkose. 

Mannajigama  (Ugly-running)  Lake  and  Snake  Lake  (Nakwaganak)  Lakes 
lie  a  short  distance  to  the  south-east  of  the  southern  part  of  Annima-  ^f  Annima- 
nipissing  Lake,  the  former  being  reached  by  a  portage  about  thirty  yj^^u^^"**^ 
chains  in  length,  running  from  the  extremity  of  a  bay  on  the  east  side 
of  Annima-nipissing  Lake,  about  two  miles  and  three-quarter  from  its 
outlet  to  McLean  Lake.  The  shores  and  islands  of  Mannajigaina 
Lake,  which  runs  west  for  about  two  miles,  are  composed  of  a  grayish 
and  pale  flesh-coloured  gneissic  granite,  the  foliation,  though  at  times 
somewhat  indistinct,  being  nearly  always  discernable.  Snake  Lake, 
the  lower  of  these  two  expansions,  is  also  surrounded  by  a  very  similar 
intrusive  rock,  with  the  exception  of  the  south-eastern  corner,  where  a 
comparatively  large  patch  or  area  of  the  breccia-conglomerate  is  exposed. 
The  immediate  shore-line,  on  this  side  of  the  lake,  is  occupied  by  a 
narrow  strip  of  granite,  while,  immediately  to  the  south,  the  breccia- 
conglomerate  forms  a  rather  high  hill,  with  a  dip  to  the  south  <  8*. 
The  contact  between  the  breccia  and  the  granite  is  at  times  very  sharp 
and  distinct,  when  it  exhibits  a  curved  or  sinuous  line,  but  at 
other  times  there  is  a  narrow  brecciated  zone,  caused  by  the  invasion 
of  the  breccia  by  the  granite  and  the  inclusion  of  fragments  of  the 
former  in  the  latter. 

The  eastern  shore  of  the  southern  part  of  Annima-nipissing  Lake,  is  Rocks  on 
composed  of  the  dark  greenish-gray  grey wack^slate,  containing  frag-  so^th-eaet- 
ments  and  pebbles  of  granite  and  other  irruptive  rocks.     The  slaty  of  Annima- 
rocks  characterize  a  band  on  this  shore  varying  from  an  eighth  to  a  La^'"^ 
quarter  of  a  mile  in  width,  while  the  south-eastern  part  of  the  two  small 
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to  Carrj'ing 
Lake. 


bays  that  indent  this  shore-line,  show  continuous  outcrops  of  a  flesh-red 
gneissic  granite.  On  the  south  side  of  the  more  northerly  of  these  two 
indentations,  the  immediate  contact  between  the  granite  and  the  slates 
was  noticed,  the  latter  rock  dipping  N.  50**  W.  <50%  while  the  folia- 
tion of  the  granite  has  an  inclination  S.  87*  E.  <70^  At  the  foot  of 
the  more  southerly  of  the  two  bays,  the  foliation  of  the  granite-gneiss 
has  a  strike  of  N.  47**  E.,  and  a  dip  to  the  north-east  <45* 

McLean  Lake.  The  g  reater  part  of  the  north  western  shore  of  McLean  Lake,  is  com- 
posed of  %  very  much  squeezed  and  altered  chloritic  grey  wack^slate.  This 
likewise  occupies  the  points  on  the  south-eastern  shore,  but  the  granite- 
gneiss  (  rops  out  all  along  the  bottom  of  the  bays  as  well  as  along  the 

McLean  Lake  sides  towards  the  south  and  south-east.  The  portage  from  McLean 
Lake  to  Carrying  Lake  (Kecheonai)  is  nearly  thirty-five  chains  in 
length,  and  the  rock,  abundantly  exposed,  is  a  coarse  flesh-red 
gneissic  granite,  the  foliation  being  marked  by  the  parallel  disposition 
of  chloritized  scales  of  biotite.  In  composition  the  rock  is  a  granitite, 
being  composed  chiefly  of  orthoclase,  quartz,  biotite,  decomposed  to 
chlorite,  with  smaller  quantities  of  epidote  and  sphene.  The  strike  of 
the  foliation  on  Carrying  Lake  is  N.  42**  E.,  with  a  dip  to  the  south- 
east. The  contact  between  the  granite  and  the  breccia-conglomerate 
runs  across  Carrying  Lake  near  its  centre,  the  clastic  rock  having  a 
strike  of  N.  72'  E.,  and  a  dip  to  the  north-west  <  60'. 

The  portage  into  Red  Squirrel  Lake  (Atchimo)  is  over  half  a  mile 
long,  and  shows,  at  the  beginning,  exposures  of  breccia-conglomerate. 
Outcrops  of  the  same  rock  are  very  abundant  on  Red  Squirrel  Lake, 
and  on  one  of  the  small  islands,  the  granitic  and  diabasic  fragments 
and  pebbles  are  so  abundant  that  very  little  of  the  dark-greenish 
chloritic  matrix  can  be  seen.  On  the  south-east  side  of  the  lake,  this 
rock  rises  into  hills  about  three  hundred  feet  in  height,  dipping 
S.  17"  E.  <45.  To  the  west  and  south-west  of  Red  Squirrel  Lake, 
steep  hills  of  diabase  rise  to  a  height  of  nearly  four  hundred  feet  above 
it.  The  portage  from  Red  Squirrel  Lake  runs  to  a  small  marshy 
expansion  of  the  Annima-nipissing  River,  starting  from  the  end  of  a 
small  bay  on  the  west  side  in  which  is  the  outlet. 

The  trail  is  about  fifty  chains  in  length,  crossing  the  Annima- 
Nipissing  River  or  outlet  by  means  of  a  small-rocky  island  about  a 
quarter  of  a  mile  from  the  lower  end.  The  rock  at  this  point  is  the 
prevailing  breccia-conglomerate  containing  chiefly  granite  fragments. 
Between  Red  Squirrel  Lake  and  the  crossing  of  the  river,  the  portage 
passes  over  a  sharp  and  steep  esker-like  ridge  of  sand  that  runs  about 
north-and-south,  corresponding  with  the   direction  of  ice-flow  in  this 


Portage  to 
Red  Squirrel 
Lake. 


Trail  cross- 
ing Annima- 
nipissing 
River. 
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locality.  From  the  foot  of  the  portage  it  is  nearly  three-quarters  of  a 
mile  down  the  stream  to  its  mouth  on  Sandy  Inlet  at  the  north  end  of 
Ferguson  Bay  on  Lake  Temagami. 

Sharp  Rock  Inlet  (Temagami)  to  Mattawapika  (Montral  River.) 

Nonwakaming  and  Lady  Evelyn  lakes,  which  occupy  this  interval,  Nonwakam- 
have  of  late  years  become  rather  well-known  topographical  features,  as  Evelyn  lake^ 
they  form  a  considerable  portion  of  a  favourite  canoe-route  between 
Lakes  Temiscaming  and  Temagami,  commencing  at  the  long  portage 
which  runs  from  Haileybury  post-office  to  Sharp  Lake.  The  distance 
by  the  Haileybury  route,  following  Sharp  and  Mud  lakes  and  the 
Montreal  River,  is  about  seventy  miles,  to  the  Hudson's  Bay  Company's 
post  on  Bear  Island  in  Lake  Temagami,  while  from  the  mouth  of  the 
Matabitchouan  River  on  Lake  Temiscaming  to  the  same  place  the  dis 
tance  is  only  forty -three  miles  following  the  canoe  channel. 

The  first  portage  from  Lake  Temagami  to  Nonwakaming  Lake,  is  Portage  from 
about  a  quarter  of  a  mile  in  length  and  is  situated  on  the  north-east  side  Temagami  to 
of  the  stream,  which,  during  the  earlier  months  of  s'uomier,  only  serves  ^^i^^^^' 
as  a  northern  outlet  of  Lake  Temagami.  The  trail  is  strewn  with 
angular  fragments  of  the  subjacent  light-green  banded  slate,  this  fact 
having  suggested  the  name  **  Sharp-rock  Portnge,"  by  which  it  is 
known.  Nonwakaming  Lake  is  sometimes  also  called  Diamond  Lake. 
The  first-mentioned  name  is  of  Chippawa  derivation,  referring  to  the  fact 
that  five  portages  afford  an  exit  from  the  lake  in  as  many  different 
directions.  These  include,  first  one  running  to  the  south-east  to- 
wards Lake  Temagami.  The  western  bay  afibrds  a  route  going 
to  the  south-west  towards  Wak^mika  Lake  and  another  to  the  north- 
west, a  long  portage  connecting  the  waters  of  this  lake  with  an  expan- 
sion that  empties  into  Sucker-gut  Lake.  The  two  other  trails  issue 
from  the  northern  bay,  one  running  north-west  to  Sucker-gut  Lake, 
while  the  other  turns  to  the  north-east  into  Lady  Evelyn  Lake.  From 
Sharp  Rock  portage  to  the  route  affording  an  entrance  to  Lady  Evelyn 
Lake,  the  distance  is  three  and  three-quarter  miles,  in  a  general  direction 
a  little  west  of  north,  the  portage  and  the  outlet  of  the  lake  being  situa- 
ted close  together  on  the  east  side  of  the  lake,  about  three-quarters  of  a 
mile  from  the  end  of  the  long  bay  that  extends  in  this  direction. 

The  larger  part  of  the  area  of  the   lake   is  an  arm   running  in  Description  of 
a   direction   a  little   north   of   west,  for   about   five   miles,  with   an  Nonwakam- 
approximate  average  width  of  half  a  mile,  ending:  in  two  subsidiary 
bays,  the  smaller  one  running  to  the  north-west,  while  that  to   the 
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south*  west  oontinues  for  nearly  two  miles  further.  The  eastern  side 
of  the  lake  is  flat  and  the  ends  of  the  bays  are  low  and  marshy,  while 
the  shores  along  the  west  side  present  the  steeply  sloping  sides  of  bold 
rocky  hills  that  come  close  to  the  edge  of  the  water. 

Rocks  The  rock  exposed  on  the  east  shore,  is  an  evenly  banded  green- 

expo*i    .  j^j^  slate,  the  planes  of  cleavage  corresponding  with  those  of  the  bedding. 

This  slate  occupies  the  whole  of  that  shore  as  well  as  the  two 
Their  strike.  801^11©^  islands  close  by.  In  strike,  it  exhibits  a  gradual  curve  from 
N.  20"  W.,  in  the  south-eastern  part,  to  N.  20"  E.  in  the  vicinity  of  the 
portage  going  to  Lady  Evelyn  Lake ;  while  the  angle  of  dip,  always  in 
a  westerly  direction  changes  from  8"  in  the  southern  portion  to  45° 
along  the  east  side  near  the  north  end.  This  rock  exhibit  a  transi- 
tion upward  through  a  more  massive  durk  greenish-gray  slaty  rock, 
that  occasionally  shows  the  colour-bands  so  characteristic  of  the  strata 
beneath,  into  a  compact  greenish  felspathic  sandstone,  which,  in  turn, 
merges  above  in  a  rather  coarse  quartzite-grit  or  arkose.  The  gradual 
Transition  transition  is  well  shown  on  the  two  larger  islands  situated  near  the 
arkoTO.  *"  ^  centre  of  the  open  space  formed  by  the  junction  of  the  several  bays. 
The  arkose  occurs  in  very  thick  beds,  generaUy  well  jointed,  but  so 
massive  that,  usually,  it  is  difficult  to  ascertain  its  true  dip  or  strike. 
As  a  rule,  the  rock  is  of  a  pale  yellowish-green  or  grayish  colour.  The 
fragments  usually  apparent  to  the  eye,  consist  of  a  pale  reddish 
or  grayish  felspar  with  a  much  larger  proportion  of  grayish  or 
colourless  quartz,  embedded  in  a  matrix  composed  chiefly  of  minute 
scales  of  yellowish  sericite.  In  places  along  the  north  shore  of  the 
western  bay,  some  of  the  beds  are  of  a  distinct  flesh-red  colour,  being 
with  difficulty  distinguishable  from  ordinary  granite,  from  the  degrada- 
tion of  which  they  have  evidently  been  formed.  Under  the  micro- 
scope this  phase  of  the  rock  is  seen  to  differ  from  the  prevalent  green- 
ish type,  in  that  the  felspathic  and  quartzite  fragments  are  little 
rounded  and  accompanied  by  little  sericite. 

Shores  of  This    quartzite-grit  occupies   the  shores  of    the   western   bay   of 

c<^D^^of  Nonwakaming  Lake  exhibiting  a  prevailing  dip  to  the  east  of  north- 
quartzite-grit.  east  <12"  to  15°.  The  small  bay  forming  the  south-western  end  of 
the  lake  shows  an  intricate  labyrinth  of  narrow  channels,  separated  by 
small  rocky,  hummocky  or  subangular  masses  of  the  quartzite-grit,  the 
brook  emptying  the  little  expansion  to  the  south-west  through  a  nar- 
row valley  of  a  somewhat  similar  character.  The  rocky  portage,  which 
is  scarcely  a  quarter  of  a  mile  in  length,  leads  to  a  little  lake  which 
is  completely  inclosed  by  ridges  of  the  arkose.  The  trail  from  this 
pond  to  the  north-west  bay  of  Wak^mika  Lake  is  somewhat  longer. 
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and  passes  over  ledges  of  the  quartzite-grit.  Wak^mika  Lake  is  Wak^mika 
a  little  over  three  miles  in  length,  and  the  main  portion  shows  a 
Width  of  over  two  miles.  The  north-eastern  bay  is  almost  com- 
pletely separated  from  the  rest  of  the  lake  by  two  opposing  ridges  of 
sand  which  leave  a  very  narrow  intervening  channel  with  a  gentle 
current.  A  considerable  bay  on  the  western  side  of  the  lake 
is  formed  by  the  projection  of  a  long  narrow  point  or  peninsula  from 
the  southern  shore.  The  outlet  of  the  lake  is  into  Obabica  Lake,  about  Outlet  into 
two  miles  distant  to  the  south-east,  with  only  two  intervening  portages,  ^ake*^ 
The  lake  has  been  excavated  for  the  most  part  in  the  massive  or  upper 
part  of  the  prevailing  banded  slates,  that  here  a  dip  N.  75**  E.  <12''. 
At  one  place  on  the  south  shore  this  slate  is  seen  to  have  developed  a 
perfect  cleavage,  striking  N.  20"  W.,  and  dipping  west  <  80**.  These 
slates  show  the  usual  transition  upward,  through  a  narrow  belt  or 
zone  of  fine-grained  greenish  felspathic  sandstone,  into  the  coarse- 
grained light  grayish-green  arkose,  whose  massive  beds  dip  to  the 
east  <  15*  The  eastern  shore  of  Wak^mika  is  composed  of  the  same 
arkose  dipping  east  <12°.  These  quartzite-grils  on  the  east  side  of 
Wak^mika  Lake,  as  well  as  those  forming  the  shores  of  the  western 
portion  of  Nonwakaming  Lake,  occupy  the  upper  part  of  a  low 
synclinal  basin,  resting  conformably  upon  the  slates  and  slaty 
greywackds  exposed  on  the  southern  shores  of  Wak^mika  Lake  and  on 
the  eastern  side  of  Nonwakaming  Lake. 

Qn  the  west  side  of  the  northern  bay  of  Nonwakaning  Lake,  the 
greenish  arkose  is  overlain  by  a  grayish  vitreous  quartzite,  very  ^^^'^^ 
much  sheared  and  broken,  the  pressure-  and  fracture-planes  being  quartzite. 
coated  with  brightly  glistening  scales  of  yellowish-green  sericite.  The 
rock  is  made  up  almost  wholly  of  grayish  translucent  quartz  with  a 
lesser  proportion  of  felspar,  some  of  which  has  been  converted  into  this 
hydrous  form  of  muscovite  by  dynamic  action. 

The  portage  from  Nonwakaming  to  Lady  Evelyn  Lake  is  about  Lady  Evelyn 
twelve  chains  in  length,  and  is  used  to  avoid  a  chute  and  rapids 
below  with  a  total  faU  of  about  twenty-five  feet  Lady  Evelyn  Lake 
(so  named  in  1888  by  Dr.  Bell)  is  known  to  the  Indians  as  Muskan-. 
aning  (the  haunt  of  the  moose).  It  measures  nearly  twenty-two  miles 
in  length  from  the  portage  entering  the  south  end  to  the  rocky 
obstructed  chute  which  marks  the  outlet  into  the  Montreal  River. 
The  trail  reaching  the  south  end  shows  exposures  of  greenish  slate.  Rocks  seen, 
containing  coarser  interlaminated  beds  of  a  fine-grained  greenish-gray 
felspathic  sandstone,  all  having  a  distinctly  bedded  character.  These 
partings  of  greywack^,  which  vary  from  a  few  inches  to  a  foot  or  even 
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more  in  thickness,  weather  to  a  pale-purplish  colour.  The  strike- 
changes  from  N.  40*"  E.  to  N.  20"*  E.,  the  various  exposures  showing 
marked  evidences  of  considerable  tilting  and  dislocation ;  the  angle  of 
inclination  being  unusually  high,  from  38*  to  53**  in  a  north*  westerly 
direction.  For  three  miles  north  of  this  portage  the  lake  is  narrow,^ 
being  for  the  most  part  either  obstructed  by  the  loose  masses  of  the 
prevailing  slate  or  cut  up  into  a  number  of  channels  by  a  series  of 
small  islands. 

Microscopical  The  general  trend  of  the  shores,  on  either  side,  corresponds  rather 
clastic  rocks,  closely  with  the  strike  of  the  inclosing  slates  which  is  N.  20*  E.,  while 
the  dip  is  in  a  direction  of  N.  70°  W.  <  5°  to  10°.  The  hand  speci- 
men collected  as  typical  of  the  rock  occupying  this  interval,  is  a  light 
greenish-gray  fine-grained  felsite,  of  which  the  jointage-planes  are  coated 
with  hydrated  peroxide  of  iron,  while  the  weathered  surface  exhibited 
a  pale  flesh-red  tint.  A  thin  section  shows  the  rock  to  be  composed 
of  orthoclase,  quartz  and  plagioclase,  the  first- named  mineral  being 
the  most  abundant,  while  only  occasional  individuals  of  plagioclase 
were  noticed.  The  fragments  are  very  uniform  in  size  and  show  little 
or  no  interstitial  matter.  They  are  angular  or  subangular  in  outline, 
frequently  interlocking  with  one  another.  The  section  evidently  repre- 
sents a  clastic  which  has  suffered  little  from  aqueous  abrasion,  while 
subsequent  incipient  recrystallization  has  concealed,  in  many  instances^ 
some  of  the  rounded  outlines  due  to  the  acdon  of  water.  Tr regular 
scales  and  plates  of  chlorite  are  present,  as  also  a  small  quantity  of  iron 
ore,  the  abundance  of  the  former  giving  to  the  whole  rock-mass  its 
decided  greenish  colour. 
Rocks  south  About  three-quarters  of  a  mile  to  the  south  of  the  large  opening 
of  lake.  ^^^f*  constitutes  the  main  body  of  the  lake,  these  fine-grained  felspathic 

sandstones  or  felsites  are  interrupted  by  a  mass  of  medium-textured 
diabase  that  crosses  the  lake.  Northward  it  extends  along  the  east 
shore  for  a  distance  of  over  four  miles,  being  succeeded  in  this  direction 
by  a  compact  finegrained  greenish  greywack^  that  dips  to  the 
west  <10*.  On  some  of  the  islands  lying  near  this  shore,  a  beautifully 
banded  or  foliated  tufaceous  rock  was  noticed  which  is  intimately 
associated  with  the  diabase.  The  latter  likewise  occupies  the  south- 
west shore  of  the  main  body  of  the  lake,  and  also  the  three  large 
islands  in  that  neighbourhood  as  well  as  a  small  strip  on  the  western 
side,  the  continuity  of  the  mass  being  broken  by  the  appearance  at  the 
coast  of  an  area  of  very  massive  vitrious  pinkish  or  grayish  quartzite 
which  dips  to  the  west  <45\ 

For  the  next  succeeding  six  miles,  the  lake  has  an  average  width  of 
over  two  miles,  while  it  is  sometimes  as  much  as  three  miles.    A  chain 
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of  islands,  however,  that  runs  up  the  centre,  as  well  as  a  considerable  Rocks  of  the 
number  of  islands,  both  large  and  small,  near  the  eastern  side,  conceal  islands, 
much  of  its  true  size.  The  islands  in  general  are  low  and  have  a  some- 
what irregular  outline.  Those  in  the  southern  part  are  composed  of  a 
dark  greenish-gray  felspathic  sandstone,  with  a  decided  slaty  cleavage, 
in  places  corresponding  to  certain  distinctly  alternating  bands  of 
grayish-green  colour,  which  show  a  prevailing  dip  to  the  east  <  5**  to  12^ 
Under  the  microscope,  the  rock  is  seen  to  be  a  felspathic  sandstone  Lithologica 
made  up  of  orthoclase,  quartz  and  plagioclase,  imbedded  in  an  abund-  character, 
ant  felspathic  matrix,  much  of  which  has  been  decomposed  to  yellowish- 
green  sericite.  This  slaty  gray  wack^  evidently  occurs  in  a  series  of  low 
undulating  troughs,  for  on  the  west  shore  in  the  vicinity  of  perpendicu- 
lar rocky  clifi^  a  somewhat  similar  ropk  is  seen  dipping  N.  70**  W.  <1 2**; 
while  still  further  north  along  the  same  shore  the  dip  is  S.  70**  E.  <3*'. 
A  hand  specimen  of  the  rock  from  these  clifiEs,  shows  a  dark  greenish- 
gray  rather  fine-grained,  felspathic  sandstone  weathering  to  a  deep 
brown  colour.  Under  the  microscope  it  is  seen  to  be  composed  of 
angular,  subangular  or  rounded  grains  of  quartz,  orthoclase  and 
plagioclase,  imbedded  in  a  groundmass  relatively  small  in  quantity, 
composed  of  a  confused  aggregate  of  minute  yellowish-green  sericite 
scales.  Occasional  fragments  of  zircon  are  present  and  a  considerable 
quantity  of  iron  ore,  some  of  which  is  ilmenite,  as  it  is  seen 
altering  to  leucoxene.  A  large  amount  of  chlorite  is  present  in  irregu- 
lar scales  and  plates  scattered  through  the  rock,  and  this,  together  with 
the  sericite  and  iron  ore,  give  the  rock  its  prevailing  dark  greenish-gray 
colour. 

The  islands  in  the  northern  part  of  the  main  body  of  the  lake  are  islands  in 
composed  of  more  massive  and  quartzose  sandstones,  which,  as  the  ^^  of^te, 
Obisaga  Narrows  is  approached,  assumes  more  closely  the  appearance 
and  composition  of  the  prevailing  arkose. 

On  the  north-east  side  of  the  hill,  near  Wendabin's  house,  to  the  Flesh-red 
north-west  of  Lady  Evelyn  Lake,  the  arkose  shows  massive  beds  of  a 
pale  flesh-red  colour.  To  the  eye  the  rock  closely  resembles  a  granite, 
but  under  the  microscope  its  clastic  character  is  clearly  seen, 
and  the  texture  varying  considerably  in  different  parts  of  the  sec- 
tion. Quartz,  orthoclase  and  plagioclase  are  thickly  crowded  together 
and  are  connected  by  comparatively  little  sericitic  matrix.  This  can, 
however,  be  seen  forming  at  the  expense  of  the  felspar.  There  has 
been  some  enlargement  of  the  grains  by  subsequent  growth,  so  that  in 
spite  of  their  clastic  character  they  often  interlock  with  irregular 
sutures.* 

*  Annual  Report,  GeoL  Surv.  Can.,  vol.  V.  (N.S.),  \k  68  f.  Section,  No.  25. 
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Country  To  the  west  of  Lady  Evelyn  Lake,  the  country  is  comparatively  flat 

E^lyn  Lake .  ^^^  *  considerable  distance,  and  is  composed,  for  the  most  part,  of  a  fine- 
grained, somewhat  massive  dark,  greenish-gray  greywack^.  This 
merges  gradually  upward  into  the  coarse  quartzite-grit  or  arkose, 
^\r^\^^^*  that  constitute  the  range  of  high  hills  of  which  Maple  Mountain  (so- 
Mountain,  called  by  Dr.  Bell  in  1888),  the  highest  part,  is  situated  almost  directly 
over  the  western  border  of  the  Lake  Temiscaming  Sheet.  Specimens 
of  the  rock  obtained  by  Dr.  Bell,  in  his  ascent  of  the  mountain  from 
the  east  side,  showed  the  lower  portion  of  this  arkose  to  be  a  rock  not 
unlike  a  rather  fine-grained  granite.  This  is  interlaminated  with  small 
greenish  bands  in  which  sericite  is  relatively  much  more  abundantly 
developed.  The  rock  was  examined  by  Dr.  G.  H.  Williams  and  shown 
to  be  an  arkose  sandstone,  although  the  grains  are  mostly  angular  and 
often  much  fractured.  They  consist  of  quartz,  orthoclase  and  plagio- 
clase.  Neither  mica  nor  chlorite  occur  in  this  section,  except  as  a 
component  of  the  sericitic  groundmass,  which  is  somewhat  abundant. 
Stains  of  ferric  hydroxide  are  plentiful  and  impart  the  reddish  colour 
to  the  rock.  At  the  High  Pond  on  Maple  Mountain,  the  rock  is  a 
pale  yellowish-gray  quartzite,  showing  distinct,  more  or  less  rounded 
pebbles,  which  in  appearance  closely  resemble  their  matrix.  Sericite 
is  also  abundant,  visible  to  the  unaided  eye.  The  microscope  shows 
this  rock  to  be  composed  of  angular,  or  but  slightly  rounded  grains  of 
granitic  quartz,  full  of  fluid  inclusions,  which  are  embedded  in  a  ground- 
mass  of  sericite  and  finer  quartz  fragments.  '  These  quartz  grains  or 
fragments  differ  greatly  in  size,  but  are  under  a  millimeter  in  diameter. 
Felspar  substance  is  now  rare,  although  once  present,  it  seems 
under  the  influence  of  dynamic  action  to  have  passed  into  sericite 
or  muscovite.  In  a  matrix  of  this  character  medium  sized 
pebbles  are  embedded.  These  differ  from  •  the  matrix  principally  in 
having  a  more  silicious  groundmass,  *.«.,  they  are  freer  from  the  seri- 
cite. They  are,  however,  coated  with  a  membrance  of  sericite,  as  is 
apt  to  be  the  case  with  squeezed  conglomerates  or  grits.  The  rock 
shows  distinct  evidences  of  the  action  of  pressure,  and  the  development 
of  its  mica  is  probably  due  to  this  agency.'^ 
Obi!*aj?a  ^^  *'^®  Obisaga  Narrows,  the  pale  greenish-yellow  or  pale  flesh-red 

Narrows.  arkose  forms  perpendicular  cliffs  on  the  south  side,  a  talus  of  angular 
blocks  lying  at  the  foot.  It  occurs  in  thick,  massive,  much  jointed 
beds  dipping  to  the  south-west  <28*'.  This' rock  occupies  the  shore  on 
both  sides  of  the  narrows,  extending  beyond  for  a  distance  of 
about  three-quarters  of  a  mile,  where  it  gives  place  to  and  is  underlain 
by  the  banded  slate.     There  is  again  a  gradual  transition  downward 

*  Annual  Report,  Geol.  Surv,  Can.,  vol.  V.  (N.S.),  p.  63  F. 
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through  a  massive  and  compact  slaty  grey  wack^  into  the  readily  cleav- 
able  and  thinly  bedded,  distinctly  banded  slate  beneath.  This  succes- 
sion may  be  well  seen  on  the  south  shore  of  this  portion  of  the  lake 
about  three-quarters  of  a  mile  west  of  the  Obisaga  Narrows.  The  pre- 
vailing topography  of  the  country  to  the  eastward  undergoes  a  marked 
change  in  outline  and  from  the  narrows,  known  to  the  Indians  as 
Obashingwakoka,  to  the  point  where  the  lake  turns  abruptly  to  the 
northward,  the  shores  on  either  side,  especially  that  to  the  south,  are 
low  and  marshy,  with  only  small  hillocks,  points  and  beaches  of 
yellow  sand.  The  lake  is  correspondingly  shallow,  with  but  a  narrow 
channel  among  water-weeds. 

Before  entering  the  portion  of  the  lake  known  to  the  Indians  as  Northern 
Ko-ko-ko-wa-bikon,  and  often  referred  to  at  the  present  time  as  the  f^dy  Evelyn 
Mattawapika,  (although  this  name  should  rightly  be  restricted  in  its  Lake, 
application  to  the  immediate  vicinity  of  the  outlet  of  the  lake)  the 
water  is  divided  into  two  channels,  separated  from  one  another  by  an 
intervening  low  swampy  island.  The  channels  on  either  side  are  only 
about  thirty  feet  in  width  and  both  of  them  show  a  considerable 
current,  which  is  likewise  sensibly  felt  in  some  of  the  shallower  and 
more  obstructious  portions  to  the  west.  A  mass  of  diabase  of  dyke- 
like aspect  crosses  the  eastern  point  of  the  island,  forming  the  rocky 
barrier  broken  through  by  the  waters  of  the  lake.  The  diabase  band, 
(which  is  an  extension  to  the  northward  of  the  large  or  main  mass  of 
similar  rock),  is  about  a  quarter  of  a  mile  in  width,  and  runs  parallel  to 
the  lake  forming  its  immediate  western  shore-line  for  the  greater  part 
of  this  last  stretch  before  emptying  into  the  Montreal  River.  This 
western  side  is,  as  a  rule,  steep  and  precipitous  and  the  basin  occupied  steep  cliffs  on 
by  the  waters  of  this  part  of  the  lake  has  been  excavated,  for  the  most  ^eetem  side, 
part,  along  the  line  of  junction  between  the  diabase  and  the  neighbour- 
ing slates  exposed  on  the  east  side  These  slates  are  banded  and  rise  into 
rather  prominent  and  steep  eminence,  the  beds  dipping  to  the  east  at 
low  angles.  The  contact  between  the  two  rocks  is  well  exposed 
at  a  point  on  the  west  shore  about  one  mile  and  a  half  south  of 
the  outlet.  The  diabase  is  distinctly  intrusive  through  the  slates,  dis- 
turbing and  altering  them,  while  veins  of  quartz  containing  dissemin- 
ated sulphides  fill  the  irregular  fissures  formed  during  the  irruption. 
At  the  outlet,  the  slates  present  beautiful  alternating  colour-bands  of 
greenish  and  purplish  shades  running  with  and  indicating  the  lines  of 
stratification,  the  dip  being  to  the  south-east  <  18**.  The  outlet  shows 
a  series  of  small  rocky  islets  composed  of  these  slates  between  and  over 
the  outcropping  ledges  of  which  the  water  pitches  in  a  fine  cascade 
about  twenty-five  feet  in  height.     The  presence  of  this  chute  with  its- 
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•diabase.     A  portage  between  a  quarter  and  half  a  mile  in   length 

separates  Sharp  Lake  from   Mud  Lake   (Ka-wabijish-keewaga)  into 

which  it  drains.     This  is  somewhat  larger  in  size  than  Sharp  Lake, 

though  very  shallow,  and  has  the  same  general  direction.     The  shores  of 

Mud  Lake  are  low,  and  there  is  not  a  single  rock  exposure  throughout  Mud  Lake. 

the  whole  extent  of  the  shore-line,  which  consists  of  coarse  sand  and 

•rounded  boulders.     The  portage  from   Mud  Lake   to  the   Montreal 

River  is  a  little  short  of  half  a  mile,  running  through  a  sandy   flat 

between  hills  of  diabase,  which  rock  ocoasionaly,  outcrops  close  to  the 

path.     To   the  north   and  east  of  Mud  Lake  there  are  several  small 

Jakes,   most  of    which   drain    north-eastwards  towards   Farr  Creek. 

Bass  Lake  is  a  beautifully  clear  and  limpid  sheet  of  water,   and  is  ^^^  Lake. 

■apparently  fed  by  springs.     This  lake  is  almost  on  the  same  level  with 

Mud  Lake,  into  which  it  empties,  and  from  which  it  is  separated  by  a 

short  portage. 

The  portage  to  Clear  Lake,  at  the  head  of  the  west  branch  of  Farr  ciear  Lake 
Creek,  starts  from  the  north  end  of  Mud  Lake,  about  an  eighth  of  a  g^airanajra 
mile  south  east  of  that  going  to  Sharp  Lake,  and  is  over  three-quarters  Lake. 
of  a  mile  in  len£:th.     It  passes  through  woods  composed   chiefly  of 
poplar  and  soft  maple,  and  over  ridges  of  greenish  diabase  or  gabbro, 
the  summit  rising  about  two  hundred  feet  above  Mud  Lake.     Clear 
Lake,  as  well  as  the  much  larger  one  to  the  north-east,  into  which  it 
empties,  and  which  on  account  of  its  numerous  islands  and  bays,  is 
<»lled  Sasaganaga  Lake,  are  surrounded  on  all  sides  by  well  wooded 
ridges  composed  of  diabase  and  gabbro.     Fragments  of  the  banded 
slate  were  noticed  embedded  in  the  eruptive.     Both  these  lakes  and 
the  stream  which  forms  this  outlet,  constitute  portions  of  a  route  to 
Lake  Temiscaming  which  is  now  practically  abandoned. 

Lake  Temagami. 

This   name  is  of   Chippewa  derivation,    meaning    "  deep  water."  Lake 
Other  names,  Temagaming,  Temagamang  and  Tamagamingue,  often    ^"**^"* 
applied    to    ifc^   are    different  methods  of   spelling  the  same  word, 
while  the  additional  ending  "  ing  "  or  '*  ingue  "  is  simply  a  locative  afl^ 
denoting  "  at  "or  "  towards  the  place  of." 

In  shape,  the  lake  presents  long  and  often  branching  arms  reaching 
out  in  various  directions  from  a  somewhat  stunted  body.  The  main 
part  of  the  lake,  which  occupies  an  approximately  central  position  with 
regard  to  the  different  large  bays,  covers  roughly  an  area  of  about 
twenty-five  square  miles,  although  the  greater  portion  of  this  space  is 
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North-east 
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North  Ann. 


dotted  with  islands,  some  of  which  are  of  large  size.  The  water  super- 
ficies of  the  various  large  aims  represent  an  additional  seventj-five 
square  miles,  making  a  total  of  one  hundred  square  miles.  It  has  a 
general  north-and-south  direction,  and  its  greatest  length,  from  the 
southern  end  of  the  south-west  arm  to  the  northern  extremity 
of  Whitefish  Bay,  is  twenty-eight  miles  and  a  half  in  a  straight 
line,  although  the  most  direct  canoe  channel  between  these  two 
points  measures  thirty  miles.  In  width,  from  the  western  shore 
of  the  main  body  of  the  lake  to  the  portage  running  to  the  Cari- 
bou Lake  portage,  it  is  sixteen  and  a  half  miles  in  a  direct  line.  The 
most  important  of  the  many  bays  that  form  so  large  a  part  of  this 
lake,  is  the  North-east  Arm,  extending  from  Point  Matagama  to  the 
Caribou  Lake  portage,  a  little  over  twelve  miles,  in  a  direction  about 
N.  60°  E.,  and  varying  in  width  from  half  a  mile  to  a  mile.  To  the 
south  of  this.  Muddy  Water,  Cross  and  Portage  bays  indent  the  east- 
em  shore-line,  the  first-mentioned  being  about  four  miles  long  and 
half  a  mile  wide.  The  South  Arm  lies  almost  directly  north-and-south, 
and  is  about  seven  miles  in  length,  from  a  mile  to  over  two  miles  in 
width.  The  southern  and  south-eastern  shores  present  a  series  of 
smaller  bays,  the  largest  of  which  affords  an  exit  to  the  chief  outlet  of 
the  lake,  a  steep  rapid  known  as  the  Temagami  Chute,  separating  these 
waters  from  those  of  Cross  Lake.  The  South-west  Arm  is  almost 
completely  cut  off  from  the  main  lake  by  Narrows  Island.  The  con- 
necting channel  to  the  south-east  of  this  island,  is  very  narrow  and 
crooked,  while  that  between  the  island  and  the  western  mainland  has 
a  width  of  a  little  over  an  eighth  of  a  mile.  From  this  narrows  the 
bay  extends  for  about  three  miles,  gradually  bending  around  to  the 
south,  which  trend  is  maintained  for  a  little  over  six  miles  further, 
when  it  branches  into  two  smaller  bays,  one  running  to  the  south-west 
and  the  other  to  the  south-east  for  a  distance  of  about  two  miles  in 
each  case.  The  width  is  very  variable,  in  some  cases  the  shores  being 
separated  by  a  distance  of  over  two  miles,  while  in  the  more  contracted 
portions  they  usually  approach  within  a  quarter  or  a  half  a  mile  of  one 
another. 

To  the  north,  the  largest  extension  has  been  called  the  North  Arm, 
from  its  general  trend.  Nearly  eight  miles  north  of  the  Hudson's  Bay 
Company's  post,  this  arm  is  divided  into  two  subsidiary  bays,  the  eastern 
one  being  known  as  Ferguson  Bay,  running  towards  the  inlet  from 
Annima-nipissing  Lake,  a  distance  of  nearly  five  miles  further ;  while 
the  western  extension  runs  a  little  west  of  north  for  about  eight  miles, 
being  again  subdivided  at  the  upper  end  into  two  parts  known  as 
Whitefish  Bay  and  Sharp  Hock  Inlet.     The  latter  portion  is  almost 
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completely  separated  from  the  reet  of  the  lake  by  Deer  and  Beaver 
islands,  leaving  narrow  and  crooked  channels  at  either  extremity,  in 
which  more  or  less  current  is  usually  discernible,  especially  after 
violent  winds  from  the  south. 

Between  the  North  and  North-east  arms,  there  are  several  minor  Bays  between 
indentations,  known  as  Ko-ko-ko,  Young  Loon  and  Spawning  bays.  North-ewt 
Of  these  the  first-mentioned  is  the  largest,  running  in  a  direction  a  *"^' 
little  east  of  north  for  a  distance  of  about  four  miles,  and  receiving  at 
its  head  the  waters  of  a  rather  large  lake  bearing  the  same  name. 
The  North-west  Arm  (Wuskigama)  runs  a  little  west  of  north,  with  an 
average  width  of  over  half  a  mile,  for  a  distance  of  a  little  over  four 
miles  from  Naipaga  Point,  when  it  changes  abruptly  to  the  west, 
which  general  course  is  maintained,  with  slight  deviations,  for  a  fur- 
ther distance  of  nearly  three  miles  and  a  half. 

Like  other  lakes  of  the  Archaean  region,  this  is  characterized  by  great  Vast  number 
irregularity  of  its  shore-line  and  by  the  vast  number  of  islands  with  ^  ^ 
which  it  is  filled.  These  islands  vary  in  size  from  mere  rocks  to  some 
which  are  several  square  miles  in  area  and  complex  in  form.  As  shown 
by  the  detailed  survey  of  the  lake,  there  are  over  thirteen  hundred  of 
these  islands  scattered  over  the  surface,  the  main  body  of  the  lake 
especially  containing  a  large  number. 

The  most  important  factors  that  have  determined  the  distribution  of 
land  and  water,  are  the  strike  of  the  foliation  or  planes  of  pressure- 
cleavage  and  the  unequal  resistance  ofiTered  during  the  progress  of 
erosion  by  the  difierent  varieties  of  the  surrounding  rocks.  The 
various  bays  or  arms  have  been  excavated  for  the  most  part  in  the 
slaty  bands,  in  a  direction  corresponding  with  the  strike  of  the  foliation ; 
while  the  shore-lines  frequently  and  for  long  distances  are  composed  of 
the  hard  and  unyielding  massive  diabases  or  gabbro.  As  a  rule,  the  Shores  of  lake 
banks  of  the  lake  are  high  and  rocky,  in  many  places,  especially  where  the  and  rocky, 
diabasic  rocks  prevail,  raising  in  clifib  from  a  hundred  to  two  hundred 
feet  in  height.  Marshy  tracts  are  few  and  small,  and  with  the  exception 
of  occasional  reefs,  the  water  is  comparatively  deep  to  within  a  very 
few  feet  of  the  shore.  Sandy  or  shingle  beaches  are,  as  a  rule,  rather 
rare  and  of  small  extent,  although  at  the  northern  end  of  the  lake, 
forming  the  northern  shore  of  Sandy  Inlet  (Ka wami nashing)  there  is  a 
fine  sandy  shore. 

The  deepest  of  a  few  soundings  made,  at  a  point  within  about  D^pj^jj  gf  ^g;^ 
thirty  chains  of  the  western  shore  of  the  main  body  of  the  lake,  was 
167  feet,  while  another  within  about  half  this  distance  from  the  same 
18 
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shore,  showed  127  feet  About  mid-channel  between  Bear  Island  and 
the  group  of  islands  opposite  to  the  west,  the  depth  varies  from  75  to 
85  feet.  Several  soundings  taken  at  various  places  about  the  central 
part  of  the  channel  of  the  North-east  Arm,  clearly  showed  the  existence 
of  a  deep  and  practically  unobstructed  navigable  channel  to  within  a 
short  distance  of  the  portage  to  Caribou  Lake.  The  greatest  depth  was 
found  about  a  mile  south-west  of  Broom  Island,  120  feet,  while  in  the 
centre  of  the  large  open  space  about  three  miles  and  a  half  from  the 
Caribou  Lake  portage  the  depth  is  only  95  feet.  At  the  several  con- 
tracted places  along  the  course  of  the  channel  the  water  is  much 
shallower,  the  depth  opposite  the  mouth  of  the  T^tapaga  Lake  being 
only  51  feet,  while  in  the  narrows,  about  a  mile  and  a  half  from  the 
portage,  the  depth  is  only  29  feet.  The  water  of  the  lake  is  pure  and 
clear  and  of  a  light  sea-green  tint,  while  the  fish,  chiefly  trout,  white- 
fish,  bass,  pickerel,  pike  and  ling,  are  noted  for  their  size  and  quality. 

Clastic  rocks  The  clastic  rocks  exposed  on  the  shores  of  this  lake  include  at  the 
^onasoflake.  ^^^^^  ^^®  usual  and  widespread  breccia-conglomerate.  This  rock  has 
already  been  described,  and  here  presents  no  unusual  features 
requiring  special  mention.  Here,  as  elsewhere  throughout  the  region, 
it  passes  upward  through  a  massive  dark-greenish  greywack^  or 
felspathic  sandstone,  comparatively  free  from  the  larger  fragments  or 
pebbles,  into  a  banded  slate  which  is  the  highest  member  of  the 
Huronian  noticed  in  the  tract  of  country  immediately  bordering  this 
lake.  Along  the  North-east  Arm,  the  prevailing  rock  is  a  light 
Seridte-  greenish-gray  sericite  schist  containing  a  great  deal  of  quartz  in  the 

d^^itosT  form  of  small  lenticular  patches  and  veins  running  parallel  to  the 
foliation.  Interlaminated  with  these  hydromica  schists  are  rudely 
oval  patches  or  masses  of  a  light  greenish-gray  silicious  dolomite.  The 
quartzose  impurities  are  arranged  in  narrow  vein-like  forms  which 
reticulate  in  all  directions  through  the  mass,  so  that  when  subject  to 
ordinary  weathering  processes  these  stand  out  in  relief,  leaving  irregular 
hollow  interruptions  composed  of  the  softer  and  more  easily  dis- 
tinguished material.  One  of  these  masses  occurs  on  the  smaller  point 
to  the  east  of  the  outlet  from  Hay  Lake  on  the  north  shore,  while 
several  were  noticed  along  the  lower  portion  of  the  outlet  from  T^ta- 
paga  Lake  as  well  as  at  several  points  along  the  shore  in  this  neighbour- 
hood. A  large  mass  occurs  on  some  islands  a  little  over  half  a  mile 
west  of  the  portage  into  Caribou  Lake.  The  sericite  schist  curves 
around  these  ovoid  masses  of  impure  dolomite,  the  latter  having  been 
but  little  deformed  by  the  pressure  which  has  tilted  and  altered  the 
schists. 
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lists  or  slates  have  evidently  resulted  from  the  P'^^  9^ 
dtion  of  the  Huronian  slates,  due  to  the  close  schists. 
sirge  masses  of  granite  that  occur  to  the  north  and 
seems  probable  that  these  two  masses  of  granite 
listance  below  the  present  surface,  and  that  the 
y  a  comparatively  shallow  and  narrow  trough  of 
k  which  have  sagged  down  somewhat  into  the 
8  beneath.     This  supposition  best  explains  the  Origin  of 
tz  veins  and  masses  of  pegmatitic  or  secondary  ^^  z-veiiu 
extreme  but  uniform  alteration  of  the  clastic 
iie  former  presence  of  an  abundant  supply  of 
leated  silicious  waters  and  vapours  connected 
the  granite.     On  Ko-ko-ko  Bay,  likewise,  the 
lany  places  undergone  extensive  alteration,  and 

the  pebbles  and  fragments  of  the  pre- 
--a»_^  vailing  breccia-conglomerate  are  em- 
5-^^^  bedded  in  a  highly  squeezed  sericitic 
^^^^i  or  chloritic  matrix,  which  has  a  flow- 
80HI8T         ^®  arrangement  round  the  inclusions^ 

caused  by  the  greater  hardness  of 
Fectual  resistence  to  the  pressure  to  which  the 
led. 

^le  of  the  southern  part  of  the  lake,  the  numer- 
»,  almost  without  exception,  show  the  granitic 
nd  fragments  characteristic  of  the  basal  breccia- 
some  places  the  massive  greywack^  occurring 
3  in  occasional  localities  at  the  north-west  point 
and  the  north-western  part  of  Cross  Bay,  the 
tes  rise  into  hills  of  more  than  a  hundred  feet. 

nd  persistent  structural  feature  which  obtains  in  l^wti^ct 

f  ,  1/11.  1  .       structural 

IS  of  the  grey  wacke  and  breccia-conglomerate,  is  a  feature  in 

cleavage.  In  most  places  there  is  little  or  no  "^  ' 
pecially  in  the  basal  beds,  the  pebbles  and  f  rag- 
distributed  in  a  massive  and  compact  matrix, 
f  the  overlying  slates  are  a  certain  criterion  of 
hese  show  plainly  that  the  various  clastic 
>ad  undulating  folds,  dipping  for  the  most 
The  development  of  the  foliation  seems  to  have 
)  pressure  exerted  during  the  intrusion  of  the 
sre  material  with  which  the  clastic  rocks  are  so 
]uently  associated.  The  breccia-conglomerate 
i  slates  are   very  evidently  graded  forms  of 
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the  same  rock,  differing  only  in  their  relative  degrees  of  coarseness^ 
In  origin  they  plainly  represent  pyroclastic  material,  and  may  be 
connected  generally  with  the  irruption  of  the  massive  plutonic  rocks, 
although  the  clastic  rocks  have  very  evidently  been  disturbed  and 
altered  to  a  certain  extent  during  the  progress  of  their  irruption. 
Such  structural  relationship  is  not,  however,  inconsistent  with  known 
facts  of  contemporaneous  volcanic  action,  the  associated  volcanic  ejecta- 
menta  being  frequently  pierced  and  altered  by  dykes  and  masses  of 
the  parent  plutonic. 

Irruptive  The  irruptive  rocks  present  on  the  lake  copiprise  diabase,  gabbro  and 

granite.  The  diabase  and  gabbro  are  usually  intimately  associated  in 
the  same  mass,  differing  only  in  their  structure,  which  is  sometimes 
macroscopically  apparent,  but,  as  a  rule,  only  under  the  microscope. 
In  composition  they  are  made  up  chieBy  of  plagioclase  and  augite,  the 
latter  usually  showing  incipient  alteration  to  green  trichroic  horn- 
blende, while  occasionally,  especially  in  the  vicinity  of  certain  small 
shrinkage-cavities,  the  reddish-brown  augite  is  completely  decomposed 
to  hornblende  that  has  assumed  the  actinolitic  habit.  Usually  biotite 
is  present,  sometimes  in  considerable  quantity  and  some  allotrio- 
morphic  quartz,  filling  in  the  interspaces  between  the  other  constitu- 
ents. Ilmenite,  showing  the  characteristic  alteration  to  leucoxene,. 
pyrite,  chalcopyrite  and  pyrrhotite,  may  also  be  noticed.  A  portion 
of  the  north-east  shore  of  the  main  body  of  the  lake,  presents  exposures 
of  coarse  flesh-red  granitite,  forming  the  extension  in  this  direction  of 
the  mass  which  covers  so  large  an  area  to  the  north-east.  The  rock  is 
exceedingly  coarse  and  massive,  often  pophyritic,  the  phenocrysts  being 
mostly  Carlsbad  twins  of  orthoclase,  often  from  one  to  two  inches  in 
diameter.  The  biotite,  originally  present  in  small  quantity,  has  been 
almost  wholly  converted  to  chlorite.  The  whole  mass  is  intersected  by 
numerous,  often  large,  dykes  of  pegmatite  and  fine-grained  felsite. 

Lakes  in  area  In  the  area  immediately  surrounding  Lake  Temagami  are  several 
^k°^  nT^  small  lakes,  some  of  which  are  worthy  of  brief  description.  The  largest 
ami.  of  these,  Obabica  (Rocky  Narrows)  Lake  is  about  fifteen  miles  long,  with 

an  average  width  of  over  three-quarters  of  a  mile.  The  inlet,  and 
the  outlet,  are  situated  within  three  quarters  of  a  mile  from  one 
another,  on  the  west  side,  near  the  northern  end  of  the  lake.  Two 
short  portages,  nearly  half-way  down  the  lake  on  the  east  side,  afford 
an  entrance  through  a  smaU  lake  into  the  North-west  Arm  of  Lake 
Temagami  A  short  portage  separates  this  lake  also  from  Wawia- 
gania  or  Round  Lake,  which  extends  beyond  the  western  boundary  of 
the  map,  constituting  an  important  link  in  a  canoe-route  towards  the 
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Sturgeon  Rapids,  and  thence  to  Wahnapitse  Lake.  In  the  northern 
portion  of  Obabica  Lake,  the  rock  exposed  along  its  somewhat  flat 
shores,  is  the  banded  green  slate,  the  light-and  dark-greenish  bands 
indicative  of  the  bedding  dipping  E.N.K  <  12''  to  Id"".  Diabase  comes 
out  on  the  eastern  shore  to  the  south  of  the  small  bay  on  the  route  to 
Lake  Temagami,  while  the  breccia-conglomerate  in  very  massive  beds, 
out-crops  all  along  the  eastern  shore  in  the  southern  part,  and  the  over- 
Ijring  evenly  banded  slates  at  one  point  on  the  western  shore,  form 
nearly  vertical  cliflEs  of  considerable  altitude,  with  a  north-westerly 
dip  <3^ 

The  immediate  shores  of  Round  Lake  are  low,  that  on  the  south  Round  Lake, 
side  exhibiting  a  good  many  low  hummocks  of  slate,  with  intervening 
swampy  stretches.  The  western  shore  to  the  north  of  the  outlet  are 
formed  by  comparatively  high  cliflFs,  the  lower  portion  of  which,  up  to 
a  height  of  about  fifteen  feet  above  the  water,  is  composed  of  a  green> 
well  banded  slate,  dipping  at  a  low  angle  (about  3"*)  to  the  west,  while 
superimposed  upon  this,  probably  as  a  sill  is  a  massive  greenish  diabase 
containing  abundantly  disseminated  pyrite.  The  northern  shores  show 
only  one  exposure  of  slate,  the  intervening  spaces  being  low  and 
swampy. 

Gull  Lake  (Gyasgosenda),  to  the  west  of  the  main  body  of  Lake  Route  from 
Temagami,  forms  a  part  of  the  most  direct  canoe-route  across  country  Wahnapitce 
to  Wahnapit»  Lake.  Three  different  routes  may  be  taken  from  Tema-  Lake 
garni  to  Gull  Lake.  The  most  northerly  is  made  up  of  two  portages  and 
an  intervening  small  lake ;  the  first  portage  leaving  a  small  bay  on  the 
west  side  of  Lake  Temagami,  a  short  distance  south  of  Naipaga  Point 
at  the  entrance  of  the  North-west  Arm,  while  the  second  portage 
debouches  on  the  extreme  northern  end  of  Gull  Lake.  A  second  route 
and  the  one  most  frequently  used,  consists  of  a  single  long  portage, 
which  goes  up  a  gully  on  the  west  shore  of  the  lake  directly  opposite 
the  Hudson's  Bay  Oo.'s  Post,  while  a  third  leaves  the  South-west  Arm, 
about  two  miles  south-west  of  the  narrows,  and  passing  through  two 
lakes,  comes  out  on  the  east  side  of  the  southern  half  of  Gull  Lake. 
The  canoe-route  thence  to  the  Sturgeon  River  has  seven  portages,  none 
of  which  are  of  any  great  length,  while  the  lakes  encountered.  Turtle, 
Manito-peepage  and  Wawiashkashing,  are  all  of  them  rather  large  and 
important. 

On  the  north-west  side  of  Gull  Lake,  the  rock  is  the  greywack^  slate.  Rocks  on 

while  the  eastern  shore,  as  well  as  the  southern  part  of  the  lake,  show  ^.^f^h-wefit 
«  .1  .  /I.  1  1       « 1      V      »«i  side  of  Gull 

outcrops  of  the  massive  greenstone  (diabase  and  gabbro).     The  contact  Lake. 

between  this  irruptive  diabase  and  the  associated  slates,  on  the  most 
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Direction  of 
contact  be- 
tween sand- 
stone and 
breccia-con- 
glomerate. 


Niffht  Owl 
Laise. 


Canoe-route 
from  main 
body  of  Lake 
Temagami  to 
North-east 
Arm. 


northerly  of  the  canoe-routes  entering  Gull  Lake,  comes  in  near  the 
soath-west  end  of  the  first  portage  from  Lake  Temagami,  the  dark 
greenish-gray  felspathic  slates  in  conjunction  dipping  S.  70**  W.  <65*. 

From  this  point  the  line  of  demarcation  curves  around  to  the  south- 
west, striking  the  east  shore  of  Gull  Lake  about  three-quarters  of  a 
mile  from  the  north  end.  Crossing  Gull  Lake,  the  islands  in  this  por- 
tion of  which  are  composed  of  slate,  it  leaves  the  bay,  running  to  the 
south-west  immediately  north  of  the  narrows.  To  the  south,  the  con- 
tact between  the  greenish  felspathic  sandstone  and  breccia-conglomerate 
leaving  the  west  shore  of  Lake  Temagami,  about  three  quarters  of  a  mile 
south  of  the  narrows  at  the  entrance  of  the  South-west  Arm,  crosses 
the  first  portage  on  the  most  southerly  of  the  three  routes  to  Gull 
Lake.  Thence,  with  a  south-westerly  strike,  it  cuts  across  the  southern 
ends  of  Gull  and  Turtle  lakes,  and  running  to  the  east  of  Manito- 
peepagee,  and  parallel  to  its  general  trend  as  far  as  its  southern 
extremity,  where  it  turns  abruptly  to  the  west,  crossing  the  southern 
end  of  this  lake,  and  the  small  lake  on  the  route  immediately  to  the 
west.  The  slates  and  felspathic  sandstones  in  conjunction  with  this 
greenstone  are  all  hardened  and  otherwise  altered  in  the  immediate 
vicinity  of  the  contact,  while  the  pressure-cleavage  which  is  the  only 
visible  structural  feature,  conforms  with  the  line  of  outcrop  of  the 
diabase. 

Ko-ko-ko,  or  Night  Owl  Lake,  enters  the  northern  end  of  a  narrow 
arm  or  inlet,  which  bears  the  same  designation,  running  in  a  northerly 
direction  from  the  main  body  of  Lake  Temagami.  The  shores  exhibit 
excellent  exposures  of  the  breccia-conglomerate  on  the  east  side, 
with  which  rock  is  associated  an  overljdng  compact  felspathic  sand- 
stone. These  are  penetrated  by  a  massive  intrusive  greenstone, 
chiefly  diabase  in  composition  and  structure,  which  occurs  in  a  large 
mass  coming  out  on  the  north-west  side  of  the  lake. 

Young  Loon  and  Spawning  lakes  enter  smaller  bays  ofi'the  east  side 
of  the  main  body  of  Lake  Temagami,  the  latter,  together  with  McLaren, 
Commanda  and  Hay  lakes,  forming  a  canoe-route,  which,  with  short 
intervening  portages  affords  a  means  of  communication  between  this 
portion  of  the  lake  and  the  NoHh-east  Arm,  near  Broom  Island.  With 
the  exception  of  Hay  Lake  all  are  surrounded  by  hills  of  a  coarsely 
crystalline  flesh-red  granitite,  composed  chiefly  of  flesh-red  felspar, 
grayish-white  quartz  and  a  sparing  quantity  of  chloritized  biotite. 
Occasional  exposures  are  rather  fine-grained,  and  contain  proportion- 
ately a  greater  amount  of  the  coloured  constituents,  while,  on  the 
other  hand,  the  coarser-grained  material  is  almost  entirely  free  from 
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he  bisilicates.  At  one  point  near  the  south  end  of  Young  Loon  Lake, 
a  dyke  of  dark-greenish  compact  material  was  seen  cutting  the  granite 
and  running  N.  28""  E.  The  contact  between  the  mass  of  granitite  and 
the  sericitic  schists  exposed  to  the  south  on  Hay  Lake  and  the  North- 
east Arm  of  Lake  Temagami  crosses  about  half  way  over  the  portage 
between  Commanda  and  Hay  lakes. 

T^tapaga  Creek  which  enters  the  North-east  Arm  of  Lake  Tema  T^tapaga 
garni,  a  little  over  two  miles  east  of  Broom  Island,  serves  to  drain 
T^tapaga  and  Vermilion  lakes,  which,  together  with  two  small  beaver, 
ponds  and  Kanichee-kinikisinik  Lake  beyond,  form  a  short  and  direct 
canoe-route  to  Net  Lake.  From  the  east  end  of  T^tapaga  Lake  a  port- 
age runs  to  Turtle  Lake,  which  empties  into  a  bay  on  the  south-west 
side  near  the  lower  end  of  Net  Lake,  and  a  short  carry  over  some 
ledges  of  sericite-schist,  from  the  south  side  of  Turtle  Lake,  affords  an 
entrance  to  the  North-east  Arm  of  Lake  Temagami  to  the  north  of 
Ferguson  Mine  Point.  T^tapaga  Creek,  which  runs  in  a  south-westerly 
direction,  is  navigable  for  canoes  for  a  distance  of  over  a  mile  from  the 
lake,  and  a  portage  of  less  than  half  a  mile  on  the  south-east  side  of 
the  stream,  is  all  that  intervenes  before  T^tapaga  Lake  is  reached. 
The  rock  exposed  along  the  river  is  the  dark  greenish-gray  and  green- 
ish hydromica  and  chloritic  schists,  striking  from  N.  50°  E.  to  N.  60* 
E.,  and  dipping  to  the  north-east  <  60**.  These  schists  are  interfoliated 
with  occasional  large  oval  patches  or  areas  of  a  rusty  weathering 
silicious  dolomite. 

On  Tetapaga  Lake,  the  rock  is,  for  the  most  part,  a  light  greenish-  Rocks  on 
gray  sericite-schist,  nearly  vertical  in  attitude,  and  with  a  strike  of  N.  VenSwn*"*^ 
78°  E.     On  Vermilion  Lake  the  rock  is  very  similar  in  character,  but  Lakee. 
has  an  average  stiike  of  N.  57°  E.,  dipping  to  the  south-east  <  80°; 
while  on  the  south-east  shore,  a  quartzose  slate  contains  beds  of  red 
hsematitic  matter  interlaminated  with  others  of  finely  granular  magne- 
tite.   In  places  the  rock  is  associated  with  chlorite,  and  is  greatly  decom- 
posed, showing  large  quantities  of  pyrite  and  pyrrhotite,  the  whole 
striking  N.  70°  E.  and  dipping  south-east   <  75°.     On  the  portage 
running  northwards  from  the  beaver-pond  that  lies  to  the  north-east 
of  Vermilion  Lake,  the  rock  exposed  is  a  light  greenish  gray  sericitic 
schist,  striking  from  N.  44°  E.  to  N.  59°  E.,  and  dipping  south-east 
<70°. 
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List  of  Elevations. 


The  following  elevations  were  obtained  from  a  careful  compilation 
of  the  profiles  of  the  Canadian  Pacific  Railway,  the  Northern  and 
North-western  Division  of  the  Grand  Trunk  Railway,  the  location 
survey  of  the  Nipissing  and  James  Bay  Railway,  together  with  a  list 
published  in  1860,  by  Thomas  C.  Clarke,  C.E.,  in  a  report  on  the  sur- 
veys of  the  Ottawa  Ship  CanaL  These  were  corrected  by  a  comparison 
with  the  recently  perfected  levels  of  the  United  States  Lakes  Survey, 
as  published  by  Mr.  L.  Y.  Schermerhorn  in  the  American  Journal  of 
Science,  April,  1887. 

The  heights  of  the  various  lakes  on  the  Mattawa  River  are  from  a 
list  compiled  by  Mr.  James  White,  (Geographer  to  the  Geological  Sur. 
vey  of  Canada.  * 

Elevations  marked  thus  {*)  have  been  deduced  from  actual  levelling, 
w^hile  the  others  have  been  determined  by  means  of  the  aneroid 
-barometer  checked  at  frequent  intervals. 

All  heights  are  in  feet  above  mean  tide  water  at  Quebec. 


Miles  from 
Montreal. 


318 

324 

330  1 

336*9 

348-9 

347*9 

357*5 

360 

363*5 

373  5 

378 

386*8 

389*7 

397*4 

406 


/.    BlevatwM  on  Cwnadian  Pticific  Eailway  {Main  Line,) 

Mattawa 

Calvin 

Eau  Claire 

Ruthergrlen 

Bonfield. 

Nasbonsing 

Thomcliffe 

Nipissing  Junction 

North  Bay 

Beauoage 

Meadowside 

Sturgeon  Falls 

Cache  Bay 

Vemer. 

Warren 


Height  in 
Feet 


•664 
♦696 
♦591 
♦837 
♦782 
♦785 


♦674*6 

♦669 

♦673 

♦661 

♦686 

♦662 


♦  See  Trans.  Roy.  Soc.  Can.,  2nd  Series,  voL  1.,  Sec.  VI.,  pp.  188-189. 
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Miles  from 
Junction. 


11-25 
24-30 

37-95 
38  67 


46-77 


B.    EUvationi  on  the  Canadian  Pacific  Railway 
{Teniiieaming  Branch.) 

•Junction  with  Main  Line 

Snake  Creek  Siding 

Lumsden  Station  and  Siding 

Kippawa  Junction 

Grordon  Creek  Station 

Lumsden  Mills  Siding. 

Bridge  over  Long  Lake 

Bridge  over  "  Y^'  Lake 

Kippawa  Station  and  Siding 

Kippawa  Lake  Dam 


Height  in 
Feet 


•571 
•643 
•661 
•680 
•593 
•801 
•831 
•861 
•885 
•883 


Miles  from 
Toronto. 

Height  in 
Feet 

216  9 
219  6 
223  3 

S,    Elevations  on  Grand  Trunk  Railway 
(N.diN,  W.Divition,) 

Crossing  with  the  Nipissing  and  Nasbonsing  Railway 

Callander 

Nipissing  Junction - 

•743 
•670 
•674-6 

High 
Wate. 

Mean 
Level. 

Low 

Water. 

4,    Elevations  on  Ottatoa  River. 

Ottawa  River  Junction  with  Mattawa  River  (1869. 

(1890. 

189L 

..                      II                      11                  (1892. 

1 

feet 

•609.5 

•509 

•506 

•603 

•507-6 

♦5096 

♦519 

•520-31 

•532-63 

•533  13 

•54018 

•640  13 

♦542  63 

♦542-63 

♦591-63 

•591 

•691 

•591 

•591 

•691 

•591-8 

•591-8 

•592 

feet 
845 

feet 
•4952 

.1                      II                      II                   1893. 

..  ... 
) 

II            foot  of  La  Cave  Rapids 

•495-5 

II            head  of  La  Cave  Rapids 

♦506 

II            foot  of  Les  Erables  ttapids 

•606  31 

II            h&BA  of  Lee  Erables  Rapids. 

•618  6a 

II            foot  of  Mountain  Rapids 

•619  13 

II            head  of  Moimtain  Rapids 

•622-23 

II            foot  of  Seven  League  Lake 

•522  23 

II            head  of  Seven  League  Lake 

•522  78 

11            foot  of  Long  Sault"Rapids. 

622  73 

If            head  of  Long  Sault  Rapids 

•577-63 

11            head  of  Long  Sault  Rapids  (1887) 

•672 

head  of  Long  Sault  Rapids  (1894) 

Lake  Tf^mi'M?aming  bel'^w  Hresqu*lle. 

•671 
•677 

II              above  Presqu^lle 

•677 

II              below  Opimika  Narrows 

•577 

II              above  Opimika  Narrows. .... 

*577-8 

II             below  Old  Fort  Narrows. 

1.             above  Old  Fort  Narrows 

Tac  dw  Quin^-ft     , .    ,    

•577-8: 
•578 
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Miles  from 
Montreal. 


308 
SIO 
810 
816 
316 
316 
817 
318 
818 
319 
819 
821 


322 


825 
825 
to 
332 
336 


847 
851 


to  \ 
7  79  J 
1  98 


5.    Levels  on  MaUawa  River, 


Mouth  of  Mattawa  River. 

Foot  of  Plein  Chant  Rapid  and  Chute. 

Head  of  Lac  Plein  Chant 

Foot  of  Des  Epine«  Rapids, 

Head  of  Des  Epines  Rapids 

Foot  of  Rapide  de  Le  Rose 

Head  of  Rapide  de  La  Rose 

Foot  of  Rapide  dee  Rochers. 

Head  of  Rapide  des  Rochers 

Foot  of  Rapides  des  Ai^illed 

Head  of  Rapides  des  Aiguilles 

Foot  of  Chute  de  Paresseux. 

Head  of  Chute  de  Paresseux 

Foot  of  Little  Paresseux  Rapids 

Head  of  Little  Paresseux  Rapids 

Foot  of  Lake  Pimisi  (Eel  Lake). 

Foot  of  Talon  Chute. 

Head  of  Talon  Chute 

Rapid  below  Lake  Talon 

Foot  of  Lake  Talon 


Head  of  Lake  Talon. . 
Foot  of  Turtle  Lake. . 


Trout  Lake 

Lake  Nipissing  (East  Shore) . 


High 
Water. 


feet. 
*509  6 


♦639-3 


•665  9 
*667-8 
*647'8 


Low 
Water^ 


feet. 


•495*2 
•600»6 
•517 -6 
♦517-7 
•623  8 
♦523-5 
♦5291 
•530  5 
•535  8 
•635-4 
•635-8 
♦635-8 
♦569-6 
♦669  6 
♦577-8 
♦590-6 
♦590-6 
♦633-3 
♦633-3 
♦639-2 


•664  1 

♦665 

*640-5 


6,    Levels  on  Sturgeon  River. 


Lake  Nipissing 

Sturt^eon  River,  below  Sturgeon  Falls , 

II  above  Sturgeon  Falls 

II  below  Sandy  Falls 

II  above  Sandy  Falls. 

II  below  Rapids  

If  above  Rapids 

II  below  Smoky  Falls 

II  above  Smoky  Falls.     

II  mouth  of  Tomiko  River , 

•I  mouth  of  Pike  River 

II  mouth  of  Snake  Creek 

II  mouth  of  Temagami  River 

II  at  mouth  of  Maskinonge  River 

II  at  mouth  of  AVawashkashing  Creek. 

First  Lake  (on  Moskinonge  River) 

Second  Lake 

Third  Lake  (Murray  Lake) 

Fourth  Lake 

Maskinonge-wagaming  Lake 


High 
Water. 


feet. 
'617-8 


♦732  14 

♦736-51 

740-60 

♦748 
♦752 
♦795 


Mean 
Level. 


feet 


645 
676 
680 
696 
697 
703 
704 


815 
813 
814 
815 
826 
836 


Low 

Water. 


eet. 
♦640-5 


♦722  14 
♦723-51 
♦725 
♦730 
♦736 
•785 
811 
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6.    Levelt  on  SturQeon  River— Qont, 
^Small  Lake  (on  Kookaganing  Greek) 


Kookaganing  Lake 

McLaren  River  (at  foot  of  portage  from  lake). 

Mattagomashin^  Lake 

Small  lake  flowing  into  Wabnapitae. 

Wahnapitae  Lake 


7.    LeveU  on  Temagami  Biver. 


Mouth  of  Temagami  River 

Island  Lake 

Red  Cedar  Lake 

Head  of  Swift  Current 

Head  of  Sand-bar  Rapid 

Head  of  Burnt  Portage  Rapid . 

Head  of  Rapid 

Head  of  Log-jam  Rapid 

Head  of  Twin-Rapids 

Head  of  Flat  Rapid 

Lake  Cross 

Temagami  Lake 


8.     Levelt  on  Marten  Creek, 


Red  Cedar  Lake. 

Marten  Creek,  above  Rapid 

•f  II         Swift  Current. , 

H  II         Rapid 

•I  11         Swift  Current. 

II  II         Rapid 


II  11  Falls 

ti  11         Rapids. 

Marten  Lake 

Small  Lake  (on  lot  6,  con.  v,  Gladman)    

II        (on  lot  6,  con.  iv,  Gladman) 

Wicksteed  Lake  (  Lake) 

Forks  of  Boices  and  Mackenzie  Lake  outlets. . 

Boioes' Lake 

Lower  Red  Water  Lake 

Upper  Red  Water  Lake 

Mackenzie  Lake 

Simpson  Lake 

Expectation  Lake 

Desperation  Lake , 

Salvation  Lake .    . . . 

Breadalbane  Lake 

McDiarmid  Lake 

Fanny  Lake 

Bush  Lake 


9,    Levels  on  Tomiko  River, 


Mouth  of  the  Tomiko  River. 
Tomiko  Lake 


Digitized  by 


Google 


APPENDIX  L 


285  n 


9,    Levels  on  Tomiko  Rii^er—Cont. 


Lake  Cheboffomog 

Cameron  Lake , 

TildenLake 

Lake  lots  6  and  7,  oon,  iii,  Gladman . . 
Lake  lot  7,  cons,  lii  and  iv,  Gladman. 

Kaotisinimigouang  Lake 

Poplar  Lake 

South  Spruce  Lake 

North  Spruce  Lake 


10,    Levels  on  OUertail  River. 

Mouth  of  Ottertail  River,  on  Lake  Temiscaming. . 

White-beaver  Lake  ( Wabaunk  Lake) 

Ruth  Lake 

Beaver  Pond  (head  of  river) 


High 
Water. 


feet. 


♦591-8 


Mean 
Level 


feet. 

798 
808 
928 
930 
932 
948 
949 
978 
978 


841 
991 
991 


Low 
Water. 


feet 


»677-8 


Height. 

High 
Water. 

Mean 
Level. 

Low 

Water. 

11.    Levels  on  MatabUchoiian  River. 
Lake  Temiscaming,  at  mouth  of  rivpr. 

feet. 

feet. 
♦591-8 

feet. 

feet. 
♦677*8^' 

Smnmit  of  Matabitchouan  Portage 

Beaver  Moxintain  (King  of  I^eav^i^) 

927 
1247 

Fiwit  Rft«R  T^Wfl 

858 

868-6 

869 

864 
♦938 
♦942 
♦958 

965 

975 

981 

991 
1006 
1022 
1027 
1029 

971 

971 

996 
1001 
1005 
1007 
1006 
1023 
1013 
1048 
1168 
1168 
1103 
1178 

Second  Bimw  T/ake 

Third  Bft«"  T^k«r ,  .     , ,  ,     ' 

Fourth  B««"  T*frV« . , . ,     

Rabbit  Lake 

White-bear  Lake 

Crooked  or  Snake  Island  Lake 

Net  Lake 

Thieving-bear  Lake 

SmullTAVft 

RmtLU  Vnnd 

Tiate ,  ,      . ,       .    

Marshy  stretch  on  river 

Small  Fond 

Mountain  Lake  (head  of  Matabitchouan  River) . . 

Fersruson  Lake 

r^ncan  Jjake . , . . 

Petrout  Lake 

T.ilyTAtA 

Peetshabo  Lake 

Bogie  Lake 

Granite  Lake 

James  Lake 

Waibikaiginaising  or  Rib  Lake 

niiff  T,.ilrp       , .      ".  ,  , 

Su^nmit  Ijake.. ........ 

Beaver  Meadow 

Friday  Lake 

Wilson  Lake 
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HiRh 
Water. 

Mean 
Level. 

Low 

AVater. 

Mouth 
Cooper 
SmaUI 
Glasfor 
SmaUI 
Moxam 
Burwas 
KossLi 
Rabbit 

Mouth 
Farm  I 

Montre 

It,    Levels  on  Maodanald  Creek, 

of  Creek  on  4th  Bass  Lake,  Matabitchouan  River, 
or  Maodonald  Jjake, 

feet. 

feet. 

864 
914 
924 
927 
927 
938-6 
934 
936 
•988 

feet. 

.Ake 

r1  Tji^V«  .  . 

^ke 

Tff^VA                                                   

ih  Lake 

ake 

Lake  South-East  Bay 

IS,    LeveU  on  the  Montreal  River, 
of  Montreal  River  (Lake  Temiscaming) 

*'691-8 

*677'8 

louse  (Lumber  Depot)  on  Long  Portage,  860  feet. . 
t  of  Portage,  880  feet 



al  River  at  head  of  Long  Portage  (3  mUes  fr  mouth) 
1               above  First  Rapid 

786 
748 
760 
770 
773 
798 
828 
830 
836 
861 
869 
871 
878 
882 
883 
890 
890 
903 
901 
9U 

964 

984 
1022 
1026 
1036 
1046 
1066 
1060 
1048 

993 

9r7 

976 

936 

918-9 

900 

1                   M     Second  Ivapid 

1                   M     Third  Rapid 

1               foot  of  Fountain  Falls 

1              head  of  Fountain  Falls 

1                   ti     Ragg^  Chute 

1              above  Fourth  Rapid 

1                   It     Fifth  Rapid 

t                  II     Hound  Chute 

1              at  portage  to  Mud  Lake 

I              at  foot  of  Sixth  Rapid 

•               at  head  of  Sixth  Rapid 

1                      II          Seventh  Kapid 

1              at  foot  of  Eighth  Rapia 

11               at  head  of  ]^hth  Rapid 

II               Bay  Lake... T * 

If              at  mouth  of  Temaflrami  Branch .....    .... 

Indian 
Round 

Lake! 
OUer  L 
Denedi 
Waeaofi 
Beaver 
<Jreen] 

K^ 

Jumpii 
Upper 
Lower 
Mann '. 
Norris 
Hangii 
RedCe 

PikeL 
Long  I 

Lake ?! 

Tfftke  (Mountain  T^ke) 

Levas  on  Route,  Temagami  to  Red  Cedar  Lake. 
emagami. 

ake.^ 

18  Lake 

linagama  Lake 

Meadow 

Lake 

Lake 

Lake 

ig  Caribou  Lake 

Twin  Lake 

Twin  Tiak4^ 

FaIta    ,, 

T^lcA 

ig-fftnnft  T/ftke. 

^rfn-rT^VA 

15.    Level  t  of  Various  Lakes, 
ake  (Lao  aux  Brochets)  on  Gordon  Creek 

•794 

Ake,  on  Gordon  Creek 

•820-6 
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High 
Water. 

Mean 
Level. 

Low 

Water. 

16.    LeveU  of  Varioui  ZaJfcw— Cont. 

feet. 

*866 
♦880 

feet 

"957" 
852 
832 
862 
862 
834 
877 
874 
869 
822 

feet. 
*849-6 

TaU*^  K^M^pft wft 

*870-70 

Summit  of  portage  between  Keepawa  and  Douglas 

r)ougliMi  Lfttre ,....,              .         ,   a  X   .   X 

Little  Obashing  Lake 

Forest  Lake 

"Riroh  T^^k** .    

TV»vil  TaV«  .                                               

TU«ti«T)  Tiftke    

Thompson  or  McConnell  Lake ..... 

T>ftvid*TAkfl 

OhMhing  lAkft 

Summit  of  Koad  between  Obashing  Lake  and  Ottawa 
River,  942  feet 

Small  Iiake  at  head  of  Snake  Greek  on  old  Winter  Road. 

847 

827 

862 

872 

883 

883 

1009 

1167 

905 

900 

890 

930 

955 

1010 

1026 

1045 

1057 

1070 

1085 

1075 

857 

935 

932 

917 

961 

960 

997 

1051 

966 

976 

977 

1015 

•776 

Second  Lake  on  Snake  Creek  on  old  Winter  Road 

Long  Lake  on  White  Greek. 

White  Lake  at  head  of  White  Greek 

White  Beaver  Lake  (Blast  of  McMartins  Point)     ...     . 

First  I^ake  on  Indian  portaffe>route  to  Keenawa. 

FimflrftHLftkf*..         ,  *        "                         *                , 

Small  Lake  at  head  of  Opimika  Greek 

flh^rp  Tfftkfl 

M,,H  T^^lr^ 

TUylAkA .X 

Tjftdy  Fveljnfi  TAke. 

Nonwftkaming  T^ak^ 

Big  Whitefisfi'  Lake 

Lynx  Lake 

Cole  Lake 

Turner  Lake 

Annima-pipi«ring  Tiftke,   . .    

BrAAcbMi  V^V"^ ," 

Mannaii^ina  fiake 

Trout  Lake 

Wak^mika  Lake. 

ObftbicaT^ke 

Wawiaffama  Lake. 

Small  lAke  south  of  Monwakaminfr  I^ake.. ... 

ff         between  N^onwakaminir  and  WAki^milrft.  Lak6. 

B^rTAkA..            ...                 ,    ."     

Anc^4  LaVa,  , . . , 

Yre^VoTf^^iA^^.. 

Rankin  T#iAe              .                                 ,              , 



Miller  Lake, 

Kettle  TAke. 

Lake  NMU>n«*ing 

*781 
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APPENDIX  n. 

On  80MB  Cambro-Silurian  and  Silurian  fossils  from  Lake  Temis 
OAMiNO,  Lake  Nipissino  and  Mattawa  outlibes. 

By  H.  M.   AMI. 

LAKE  TEMISCAMING. 

Cambro-Silurian  (Ordovician.) 

In  describing  the  Niagara  formation  on  Lake  Temiscaming  Sir  Wm. 
K  Logan  remarks : — "^^There  are  found  lying  on  the  Niagara  limestone, 
loose  angular  fragments  of  dolomite  resembling  that  of  the  Birds  Eye 
and  Black  River  formation  of  Lacloche  and  Lake  Nipissing,  and  hold- 
ing Strophomena  altemata,  species  of  Madurea  like  M,  magna,  and 
M,  AtlcmtvM,  Orthoceraa  anceptf  and  0,  protei/orme.  He  adds : — **The 
source  of  these  fragments  has  not  yet  been  ascertained." 

From  the  assemblage  of  forms  idertified  by  the  late  K  Billings  and 
recorded  in  Sir  Wm.  Logan's  remarks  above,  there  is  no  doubt  that 
there  must  be  represented  somewhere  in  the  vicinity  of  Lake  Temis- 
caming, one  Cambro-Silurian  horizon  at  least,  La,  the  Birds  Eye  and 
Black  River  formation.  It  remains  still  to  be  ascertained  whether 
any  older  members  of  the  Cambro-Silurian  occur  under  t^e  somewhat 
extensively  developed  Silurian  rocks.  The  Black  River  formation  of 
the  district,  is  known  so  far,  only  by  loose,  but  angular  and,  apparently 
not  far-travelled  pieces  of  limestone.  It  can  scarcely  be  conjectured 
that  these  pieces  of  limestone  came  from  any  other  district  than  the 
Temiscaming  area,  as  there  are  no  outcrops  of  rocks  of  Black  River  age 
known  in  the  region  to  the  north  of  Lake  Temiscaming. 

Silurian. 

Silurian  fossils  abound  on  Lake  Temiscaming  and  are  well  preserved 
in  the  several  outliers.  From  the  "  Head  of  Lake  Temiscaming "  the 
first  collections  were  made  by  Sir  Wm.  E.  Logan  in  1845.  These  are 
recorded  by  Mr.  E.  Billings  and  enumerated  on  the  page  already 
referred  to.  The  occurrence  of  Halysites  catentdariay  and  of  Favoaites 
GoMandica,  was  sufficient  evidence  to  enable  Mr.  Billings  to  definitely 

*Geology  of  Canada,  (1863,)  p.  335. 
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state  that  the  rocks  from  which  they  came  were  Silurian.     Some 
thirteen  species  were  determined  at  the  time. 

Notes  on  certain  epecies. 

The  collections  made  by  Dr.  Bell  and  Mr.  Barlow  are  very  extensive. 
One  of  the  most  prominent  and  characteristic  features  in  the  fauna 
represented,  is  the  prevalence  of  Corals,  not  less  than  seventeen  species 
of  which  have  been  recognized  by  Mr.  Lambe.  Of  these  corals,  the 
"chain-coral"  (Halyixtes  catentdaria)  and  the  "honey-comb  coral'' 
(Favosites  Gothlandiea)  occur  in  great  profusion.  They  are  preserved 
for  the  most  part  in  a  silicified  condition — not  the  best  by  any  means 
for  study — in  a  manner  much  resembling  that  in  which  the  fossils  of 
the  Black  River  formation  are  found  at  Paquette's  Rapids  on  the 
Ottawa  River  below  Pembroke,  Ontario. 

Few  of  the  higher  forms  of  organisms  characteristic  of  the  Silurian 
period  are  found  directly  associated  with  the  corals,  but  Clathrodictyon 
ve$iculo8um,  Nicholson  and  Murie,  one  of  the  Hydromedusse,  does 
occur  very  abundantly  and  is  associated  intimately  with  the  corals. 

The  Crinoidea  are  very  rare ;  only  three  species  having  been  recorded 
as  yet  from  this  basin. 

The  Annelids  are  represented  by  a  single  specimen  of  a  Conodont, 
whilst  the  Bryozoa,  so  abundant  in  certain  rocks  of  the  Niagara  and 
Clinton  formations  in  the  province  of  Ontario  and  in  New  York  State, 
are  rather  sparsely  distributed  in  the  Lake  Temiscaming  rocks. 

Brachiopoda  occur  in  certain  bands  by  themselves  and  at  times 
are  very  abundant.  Such  is  the  case  with  Atrypa  rettctUaris^  Linniens. 
Pentameru8  oblongtu,  Sowerby,  a  form  characteristic  of  the  Wenlock 
in  England  and  of  the  Niagara  of  the  Interior  Continental  plateau  of 
Paksozoic  rocks  in  North  America,  occurs  in  vast  numbers  in  a  certain 
band  of  yellowish-gray  limestone  on  Mann  or  Burnt  Island. 

The  Lamellibranchiata  or  Pelecypoda  are  very  rare,  only  two  genera 
having  been  noticed  from  all  the  collections. 

The  Cephalopoda  are  well  represented,  and  of  these  DiscosoruM 
conoideus,  Hall,  is  the  most  conspicuous  and  interesting — although  the 
Orthoceratites  include  amongst  others: — Actinoceras  vertebratum^ 
Hall,  (said  to  be  identical  with  Actinocercu  Backi^  Stokes,  described 
from  the  Arctic  regions  of  North  America,)  and  several  other  forms 
peculiar  to  the  Niagara  formation  of  New  York  and  Ontario. 
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The  trilobites  are  few.  Two  forms  recorded  may  be  the  North 
American  representatives  of  the  two  European  species  Calymene 
JBlumenbachii,  Brongniart;  and  Encrintirus  ptmctatus,  Wahlenberg. 
The  Ostracoda  are  likewise  very  rare.  A  few  fragments  of  Algse  occur 
in  Mr.  Barlow's  collections  and  appear  to  represent  two  species  pre- 
viously recorded  from  rocks  of  similar  age  in  New  York  State. 

The  whole  fauna  comprises  eighty-eight  species,  representing  fifty- 
nine  genera.  These  species  are  for  the  most  part  forms  referable  to 
the  Niagara  formation,  although  a  number  of  forms,  such  as  the  corals 
and  brachiopods,  are  also  well  known  to  occur  in  rocks  assigned  to  the 
horizon  of  the  Clinton  formation. 

There  are  specimens  of  Favositea  Gothkmdica  from  Mr.  Barlow's 
collection  of  1894  which  measure  a  little  more  than  fifteen  inches  in 
diameter  or  over  four  feet  in  circumference.  The  mode  of  growth  of 
these  Favosites  is  similar  to  that  described  by  Prof.  G.  H.  Girty  in  the 
case  of  Favosites  Forbesi  var.,  occidentalism  and  very  perfect  examples 
of  such  large  dimensions  are  not  rare  on  Burnt  Island.  They  exceed 
in  size  and  perfection  of  structure  the  large  masses  of  Favosites  from 
the  Hamilton  formation  of  Thedford,  Ont.  Large  and  small  specimens 
of  this  species  occur  together,  and  such  is  the  case  also  with  specimens 
of  the  Claihrodictyon  vesiculosum,  Nicholson  and  Murie.  This  is  the 
species  which  was  described  by  Billings  as  Stromatopora  concentrica  of 
Goldfuss.  The  largest  specimen  met  with  measures  fourteen,  by  ten, 
by  eight  inches. 

Syringopora  verticUlata,  Goldfuss,  was  described  from  specimens 
which  came  from  Lake  Huron.  It  is  found  in  tolerable  abundance  in 
the  Silurian  of  Lake  Temiscaming.  This  fact,  together  with  the  occur- 
rence of  several  other  species  which  are  common  to  the  Silurian  of 
Lake  Huron  in  the  Manitoulin  Island,  in  Michigan  and  Ontario,  assist 
in  confirming  the  view  that  the  sea  in  which  the  Silurian  deposits  of 
the  Lake  Temiscaming  basin  were  deposited  was  connected  with  the 
Silurian  sea  of  the  Lake  Huron  region. 

Notes  on  Mr,  Barlow^s  collections. 

Chiefs  Idandy  Lake  Temiscaming, — The  fossils  from  this  locality 
are  poorly  preserved,  and  occur  in  a  rather  coarse  sandstone  showing 
clear  grains  of  quartz  embedded  in  a  light  yellowish-gray  dolomite. 
The  beds  from  which  they  were  obtained  appear  to  form  the  basement 
or  lowermost  strata  of  the  Silurian  as  developed  at  this  point.  The 
presence  of  Halysites  catentUaria^  linnaaus  and  of  Discosorus  conaideus, 
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Hall,  with  other  forms  from  this  island  serve  to  indicate  the  presence 
of  Silurian  rocks  on  the  southern  side.  These  strata  which  rest  unoon- 
formably  upon  the  denuded  Archaean  rocks,  whose  surfiioe  is  very 
irregular  and  uneven,  must  necessarily  have  contacts  at  various  horizons 
or  levels.  It  would  not  be  at  all  surprising,  indeed,  to  find  arenaceous 
beds  not  only  belonging  to  the  Niagara  formation  and  holding  fossils 
representing  different  life-zones  in  this  formation,  but  also  similar  beds 
holding  older  types  of  organisms,  belonging  to  older  formations  in  the 
lower  levels  of  this  old  Palseozoic  outlier  or  basin. 

Burnt  or  Mann  Island, — The  bulk  of  the  large  collection  obtained 
during  the  years  1893  and  1894  came  from  this  locality.  Forty-three 
species  are  represented.  The  rock  in  which  they  are  preserved  is  a 
light-yellowish  and  fine-grained  dolomite  teeming  with  the  remains  of 
corals  and  hydroids.  Certain  bands,  none  calcareous,  hold  brachiopoda 
belonging  to  the  species  Atrypa  retictdarie,  Llnnseus.  Several  interest- 
ing and  thin  slabs  of  crinoidal  limestone  contain  crinoid  heads  as  well 
as  stems.  These  are  of  special  interest  and  deserve  to  be  further 
studied.  It  is  the  only  locality  on  the  lake  where  tolerably  perfect 
crinoid  heads  have  been  obtained,  only  imperfect  fragments  of  columns 
or  stems  had  been  noticed  previously. 

Percy  Isla/nd, — Prom  this  place  Mr.  Barlow  obtained  only  a  few 
specimens  from  which  nine  species  were  recognized.  Additional 
collections  from  this  locality  would  probably  reveal  other  forms  of 
special  interest  As  already  stated,  the  occurrence  of  HalysUes  catenu- 
laria  and  Discosorus  conoideus  on  this  island  is  sufficient  evidence  upon 
which  to  refer  the  strata  from  which  they  came  to  the  Silurian  System. 

The  Fossil  Corals, 

In  1896,  Mr.  L.  M.  Lambe,  of  this  Department^  made  a  special  study 
of  the  corals  obtained,  and  he  has  prepared  the  following  Hsts  of 
species. — 

Burnt  or  Mann  Island^  Lake  Temiscamingy  collected  hy  A,  E,  Barlow^ 

1893-1894^ 

Heltolites  (Plasmopora)  affinis,  Billings. 
Lyellia  Americana^  Milne-Edwards  and  Haime. 
ZapkrentU  Stokesiy  Milne-Edwards  and  Haiue. 
Cyathophyllum  arlioulatwny  Wablenberg. 
FavosUes  Oothlandic<i,  Lamarck. 
Alveolites  Niagarensis,  Rominger  (not  Nicholson). 
Limaria  (CktnUet)  erasscL,  Rominger. 
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Hunger. 
Lonsdale. 
^  Goldf  USB. 

^iacaming,  collected  by  R,  Belly  1887, 

McCoy. 

ne-Edwards  and  Haime. 
lominger. 
Lamarck. 
HaU. 

Rominger  (not  Nicholson). 
»,  Milne-Edwards  and  Haime. 
son. 

wa,  Kominger. 
[iinnseus. 
minger. 
Billings. 
^  Gk>ldfus8. 

lerates  the  Silurian  fossils  found  at  the 

*them  part  of  Lake  Temiscaming,   the 

as  follows ; — 

of  Lake  Temiscamang  "  {sic)  by  Sir  W. 


ke  Temiscaming,"  Dr.  R.  Bell,  («ic)  1887 
Mr.  A.  E.  fiarlow  from  Burnt  or  Mann 
1,  also  part  of  the  "  Stewart  Collection  " 
in  1892. 

iscaming,  A.  E.  Barlow,  1894. 
liscaming,  A.  E.  Barlow,  1894. 
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T(iU)le  shounng  the  genera  and  species  of  Silurian  fossils 
from  Lake  Temiscaming — Continued. 


I 


;l 


BRAOHIOPODA. 

Orthi$  {DalnumeUa)  degantula.  Dalnian. 

II      Davidsoni,  de  Vemeuil 

Leptama  traiuvertalU,  Dalman 

LepUxna  rhomboidaliif  Wilckens 


Strophondla,  sp 

Stropheinena,  (?)  sp.,  cf.  Leptcena  comtgiUay  Conrad . 

Chonetes  (?),  or  Strophomena  {/) 

PUUystrophia  lynXy  Eichwald 

Leptoecelia  kemispherica,  Sowerby 

Airypa  retictUarit,  Linnseus. 

II      nodostriata  Hall 

II      tniermedia.  Hall 

Rhynehotrema  euneatu,  Dalman 

Mhyncfumella  ixeylecta.  Hall 

II  ifUerplioata,  Hall 

II  aeutiplicatOf  Hall 

II  Bp 

Tretnatoapira,  sp.  indt 

Spirifer,  sp.,  cf.  S.  Niagarensis,  Hall 

••        sp.  indt 

MeriiteUa  didymOy  Dalman 

II         navi/ormis  HalL 


sp 


PerUamerua  oblongua,  Sowerby. 


GASTEROPODA. 


Bucania  atiffmoaa.  Hall 

MurchUonia  aubuUUa,  Hall. . . 

II  sp.  No.  1 

II  sp.  No.  2 

Loxonena,  n.    sp 

II         sp 

Euomphalus,  n.   sp 

EuomphalM  alatutt  Hisinger . 
Cfyclonema  eanceUatum^  HalL . 
PlcUyostotnat  sp 


LAMELLIBKANCHIATA. 


AfodiolopMf  sp.,  cf.  M,  ereetua,  Hall. 
PUrineUy  sp .    . 


CEPHALOPODA. 


1 


M  B 

^5 


Diaeoaorua  conoideua.  Hall . . . 
II         graeilia  (?),  Foord . 

II         sp.  No.  1 

II         sp.  No.  2 


2. 


5. 
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TiMe  showing  the  genera  and  apeciea  of  SUurian   foasile 
from  Lake  Teniiscaming — Continued. 


J§ 


I'B 


CEPHALOPODA— C<m*tnti«i. 


Ofihoeeraif  sp 

It         Bp.,  cf.  O.  davatum^  Hall 

II  8p.,  cf.,  O.  virffiUaUtm,  Hall 

•I         8p..  cf.,   0.   Cadmxu,  Billings  (?=0.    ittbcanctl 

latum.  Hall) 

Orthocenu  rotuUUumf  Billinflrs 

Actinoeeras  vertehratum,  HaD  (?=^.  Backi^  Stokes) 


TRILOBITA. 

Oalymene  Niagarentis,  Hall  (=(7.  BUtmenbackii,  Brongniart). 

IU<mu8,  8p 

Encrinurus,  sp.,  cf.  E,  jmnctcUtu,  Wahlenberg 

Proetuif  sp 


OSTRACODA. 


Beyr%chi€Lt  sp.,  cf.  B.  lata,  Vanuxem. 

ItoohUina,  sp 

LeperdUia,  sp 


1. 


9.    . 
M  as 


2. 


3. 


4.   I  6. 


3 


1857.  Billings,  E. — "  Report  of  Progress,  QeoL  Surv.  Canada, 
for  the  years  1853-6."  Toronto,  1857.  On  p.  334, 
Orthocerae  rottUa^tum  is  described  from  the  Head  of  Lake 
Temiscaming. 

1858.  Billings,  E. — "Report  of  E.  Billings,  palaeontologist, 
in  Report  of  Progress,  Geol.  Surv.  Canada,  for  the  year 
1857."  On  pp.  147  and  171  Mr.  Billings  describes,  and 
records  the  discovery  of,  Syringopora  Dalmanii  and  S. 
verticUlata,  Ooldfuss. 

1858.  Billings,  K — <*  Canadian  Fossils,  containing  descriptions  of 
new  Genera  and  Species  from  the  Silurian  and  Devonian  for- 
mations of  Canada."  Extracted  from  Report  of  the  Geol. 
Surv.  Canada  for  1857.     Montreal,  1858,  31  pp. 
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IL — "  The  Geology  of  Canada,  from  the  commence- 
[  1863,"  pp.  334-336  contains  a  chapter  entitled : 
^a  Formation  on  Lake  Temiscaming/'  in  which 
E  fossils  prepared  by  Billings  are  given,  p.  335. 

FHUB  H. — *<  Catalogue  of  the  Fossil  Cephalopoda 
ritish  Museum,''  Part  I,  Nautiloidea^  London, 
Dec.,  1888 : — in  which  Actinoceraa  vertebrate  is 
rom  Lake  Temiscaming. 

ly  J.  F. — "  Canadian  Stromatoporoids/'  Can.  Rec. 
ol.  V,  No.  2,  pp.  129-146,  Dec.,  1897,  in  which 
tyan  vesiciUosumy  Nicholson  and  Murie,  is  recorded 
>  Temiscaming. 

. — "  Notes  on  some  of  the  Fossil  Organic  Remains 
Geological  Formations  and  Outliers  of  the  Ottawa 
Basin.''  Trans.  Roy.  Soc.  Can.,  Sec.  Series,  vol. 
V,  1896-1897,  (Ottawa,  1897). 

.  M. — "Canadian  Palseozoic  Corals,"  Ottawa 
,  vol.  XII,  No.  11,  pp.  219-220,  Feb.,  1899,  where 
identified  with  Cyathophyllv/m  articulatum,  Wah- 
■e  described  from  Mr.  Barlow's  collections  on  Lake 

HE  MATTAWA  OUTLIER. 

1894,  Mr.  A.  E.  Barlow  submitted  for  examina- 
portant  collection  of  fossils  from  a  locality  on  the 

Ottawa  River  six  miles  below  Mattawa.  The 
I  the  pinkish-gray  weathering  and  arenaceous  lime- 
»p  is  that  of  the  Black  River  and  Trenton.  The 
tUites  occidentalism  Salter,  Orthia  tricenariayCk>nrajd, 
at  the  close  or  summit  of  the  Black  River  forma- 
rrence  of  Prasopora  Seltoyniy  Nicholson,  Sdenopora 
Rafinesquiiia  altematay  Emmons,  and  Zygoapira 
are  eminently  characteristic  of  the  Trenton. 

>f  this  fauna  at  such  a  westerly  point  along  the 
L  such  proximity  to  the  Lake  Nipissing  outliers 
ds,  together  with  the  well-known  occurrence  of 
ge  in  the  islands  north  of  the  Grand  Manitoulin, 
Ordovician  times  the  marine  waters  of  the  Lake 
sin  were  directly  connected  with  those  of  the 
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Nipissing  and  Mattawa  or  Upper  Ottawa  r^ons.  Every  species 
recorded  from  this  Mattawa  outlier  has  been  found  in  other  deposits 
in  the  Ottawa  Valley  whilst  most  of  them,  if  not  all,  are  also  recorded 
from  the  islands  north  of  Lake  Huron. 

The  following  is  a  list  of  the  species  recognized  in  the  collection  from 
this  outlier : — 

Pbotozoa. 

BeeeptaculUes  oeeidentalU^  Salter. 

EOHINODKBMATA. 

Crinoid&l  fragments,  too  imperfectly  preserved  for  identification. 

They  resemble  portions  of  stems  of  a  species  which  may  be  referable 
to  the  genus  Glyptocrinus, 

Bbtozoa. 

Prodopora  Sdwyni,  NichdBon.  The  microscopic  sections  prepared  of 
this  form  exhibit  no  variation  from  typical  specimens  reeorded  from 
Peterborough,  Ottawa,  Montreal  and  other  localities  in  Canada. 
This  is  no  donbt  the  form  which  received  the  designations  of  Favonta 
lyeopoditet,  ChoeteU$  lycoperdon,  and  Stenopora  petrqpolitana  in  the 
early  reports  of  the  New  York  and  Canadian  Surveys. 

Frondose,  and  branching  Monticuliporidse. 

SoUnopora  eompaeta,  Billings.    A  form  which  may  probably  be  refer- 
red to  this  species. 

COSLENTERATA. 

Streptdtuma  comiculttm.  Hall. 

Braohiopoda. 

Strophomena  incurvcUa,  Shepard. 
JRafinesquina  altemiUa^  Emmons. 
OrthUj  sp.,  cf.  0.  tricenaria,  Conrad. 
{Dinorthi$)  proavita,  Winchell  and  Schubert. 
Zygotpira  reeurvirottct,  Hall. 

Gabtkrofoda. 

Lophospira  bicincta.  HalL    A  young  individual  referabl   to  this 
species. 

Tbilobita 

A  fragment  of  a  trilobite  too  imperfectly  preserved  for  identi- 
fication. 


LAKE  NIPISSING— THE  MANITOU  ISLANDS. 

In  1854,  Alexander  Murray  was  the  first  to  note  the  occurrence  of 
flat-lying  limestones  on  the  Manitou  Islands  of  Lake  Nipissing.  In 
his   Report  for  that  yeai   (p.  1 24)  he  refers  the  occurrence  to  the 
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"  Ormoceras  tenui/Uumy'*  or  as  this  species  is 
I  Bigabyi,  Stokes,  is  the  characteristic  form  upon 
>n  of  the  horizon  was  based. 

ollection  was  made  on  these  islands  by  Dr.  A. 
YOB  subjected  to  a  preliminary  examination  by 

>te  was  prepared  for  the  Canadian  Record  of 
m  species  are  enumerated. 

D.  Ledyard,  of  Toronto,  visited  these  islands 
*esting  collection,  which  was  submitted  to  Mr. 
lination.  The  list  of  species  prepared  by  the 
i  a  paper  on  the  Black  River  limestone  at  Lake 
,  H.  Winchell,  in  the  American  Geologist  for 
uns  besides  other  forms  a  number  of  Bryozo& 
sed  from  this  locality. 

[.  Goodwillie,  M.A.,  of  North  Bay,  made  an 
I  the  fossils,  and  communicated  them  to  the 
partment  at  Ottawa.  This  collection  was  found 
I  forms  hitherto  unrecorded  in  other  collections^ 
udy  of  its  contents  revealed  many  interest- 
bly  characteristic  of  the  Black  River  formation. 

Barlow  collected  along  the  west  shore  of  the 
ewman  Island,  on  the  most  southerly  of  the 
on  the  west  shore  of  McDonald  Island.  From 
tihese  collections  by  Mr.  Barlow,  a  Black  River 
i  Cdumnaria  Halli^  Nicholson,  Stromatocerium 
pira  hdicteresy  Salter,  and  Actinocertis  Bigsbyij 
of  which  are  eminently  characteristic.  The 
recurvirostra^  Hall,  and  of  a  form  which  is  doubt- 
ymbonitea  sericea^  Sowerby,  from  the  west  shore 
1  give  a  slight  Trenton  facies  to  the 
reality.  It  may  be  that  further  collecting  will 
ber  horizon  than  the  zone  of  Goltumnaria  Halli 

stions  of  fossils  have   been  examined  by  the 

Nipissing,  A.  R.  C.  Selwyn,  1884. 

Nipissing,  Rev.  J.  M.  Goodwillie,  M.A.,  1892* 

Manitou  Islands,  L.  Nipissing,  A.  E.  Barlow^ 
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West  Shore,  McDonald  Island,  L.  Nipissing,  A.  K  Barlow,  1894. 
Most  southerly  of  Manitou  Islands,  L.  Nipissing,  A.  E.  Barlow,  1894. 
The  subjoined  list  of  genera  and  species  includes  all  the  forms  re- 
cognized in  these  as  well  as  in  the  other  collections  above  mentioned. 

Fbotocoa. 

Stroniatocerium  rugosum.  Hall. 
PoMeciuM  globosui,  Billinga. 

CiELKNTERATA. 

Columnaria  Halli^  Nicholson. 
Tetradium  fibratunt^  Safford. 
P(U(Eophyllum?y  sp. 
Streptdasma  eomicu/um,  Hall. 

ECHINODEBMATA. 

Crinoidal  f raf^ento,  too  imperfectly  preaerved  for  idedtificatioiL 
Sculptured  plate  of  what  appears  to  be  a  orystidean  referable  to  the  grenus 
Palasocysitei, 

Bbtozoa. 

Escharopora  tyhrecta,  Ulrich. 

Etcharopora  limitarU.  Ulrich. 

Hdopora  mueroncUa,  Ulrich. 

Bhinidietya  mutabilia,  var.  major,  Ulrich. 

Phpllodictpa  variOf  Ulrich. 

Batostoma  Winchelli,  Ulrich. 

(Mhpora  multiiabulata,  Ulrich. 

Several  other  Monticuliporoids  referable  to  genera  and  species  not  yet 
examined  microscopically,  but  which  appear  to  belong  to  such  geneia 
MPachydictya,  Amplexopora,  Dekayia,  Cosciniumy  BXkd  Monotrypella, 

Beachiopoda. 

Strophomena  ineurvataf  Shepard. 

"  TrerUonentU,  Winchell  and  Schuchert 

Bafinetquina  altemataf  ^Emmons). 
Pleetambonites  iericea^  Sowerby. 
OrihU  irtcenaria^  CJonrad. 
Bhynchotrema  incequivalviSf  Oastelneau. 
Zygo9pira  recurviroHraf  Hall. 

Oastebopoda. 

Eccyliompkalui  TrentonenaU  ?  Conrad. 
Pleurotomaria  {Clathrospira)  subconica.  Hall 
Murchiaonia  [Lophospira)  helicteret^  Salter 

It  II  hicincta^  Hall. 

MiUilurta  ?  sp.  indt. 
FusUpira  elongata,  Emmons. 
Trochonenui  wnbilioatum.  Hall. 

liAMBLLIBBANOHIATA. 

CyrtodorUa  HuronmsiSj  Billings. 
II  Canadcnsitf  Billings. 

It  subcarinata,  Billings. 
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lATA—CorUinued, 

\p.  indt. 
evata^  Hall, 
sp.  Hall. 


muUUtibulatum,  Hall. 

\ncep8.  Hall. 

Bigsbyif  Stokes. 

proteifortne,  Hall. 

na,  Clarke. 

apax,  BilliDgs,  or  a  very  closely  related  species. 

itdticameratumf  Hall. 

nnellwn.  Hall. 

mplicameratumf  Hall. 


Portion  of  the  hypostome  of  a  large  individual  of  this- 
Msibly  of  A,  platycephalus  or  A,  tuaae. 


ibulite$,  Conrad. 
\egUettUy  Ulrich. 
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To  George  M.  Dawson,  C.M.G.,  LL.D.,  RR.S., 

Director  of  the  Geological  Survey  of  Canada. 

Sir, — I  b^  to  submit  herewith  a  report  on  the  surface  geology  and 
gold-bearing  deposits  of  the  "  Eastern  Townships "  and  adjacent 
portions  of  South-eastern  Quebec. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

R.  CHALMERS. 
Geological  Survey  Office, 

Ottawa,  May,  1898. 
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Note. — The  bearings  in  this  report  are  all  referred  to  the   true  mer- 
idian^ and  the  elevations  to  mean  sea-level. 
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REPORT 

ON  THB 

SURFACE  GEOLOGY 

AND 

AURIFEROUS  DEPOSITS    OF    SOUTH-EASTERN   QUEBEC 

BY 

R.  CHALMERS. 


Introduction.  ' 

The  following  report  contains  the  results  of  observations  made  by 
me  in  South-eastern  Quebec  during  the  three  seasons  of  1895,   1896 
and  1897.     The  district  included  in  the  report  is  that  which  extends 
from  Lake  Champlain  and  the  Vermont  boundary  north-eastward  to  j^.  .  .   ' 
Montmagny  county,  and  from  the  province  line  along  the  New  Hamp-  examined, 
shire  and  Maine  border,  north-westward  to  the  plain  of  the  St.  Lawrence 
valley.     A  general  study  of  the  superficial  deposits  of  the  region  was 
made,  with  special  reference  to  the  auriferous  alluviums  of  the  "  East- 
ern Townships."*     To  carry  out  this  iJioroughly  it  was  necessary  to 
examine  the  whole  St.  Lawrence  valley  in  some  detail.     Accordingly, 
considerable  time  was  spent  in  investigating  the  glaciation,  and  the  ^^tigation. 
distribution  of  the  boulder-clay,  and  in  tracing  this  and  other  superfi- 
cial materials  to  the  places  of  their  origin.     The  pre-glacial  decayed 
rock-materials,  sedentary  f  and  transported,  lying  beneath  the  Pleisto- 

*  The  name  "  Eastern  Townships "  is  applied  in  a  somewhat  loose  and  general 
manner  to  that  portion  of  South-eaatem  Quebec  lying  to  the  south-west  of  Beauce 
county  and  the  seigniory  of  Lotbini^re,  and  between  the  St.  Lawrence  River  and  the 
International  boundary. 

fThe  terms  *'  sedentary  "  and  **  transported  "  are  employed  in  a  restricted  sense  in 
this  report,  in  describing  the  pre-glacial  beds  of  the  region.  Sedentary  materials  are 
those  found  in  iitu  ;  Transported,  are  the  same  after  having  undergone  modification 
by  Bubaerial  and  fluviatile  agencies,  etc. 
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SOUTH-EASTERN   QUEBEC. 


Changes  of 
leveL 


Former  obeer- 
vations. 


Topofirraphy 
and  eleva- 
tions. 


Mountain 
ranges. 


cene  series,  were  likewise  studied  in  the  gold-bearing  districts,  as  it  is 
chiefly  in  these  that  the  precious  metal  is  found  in  workable  quantities. 
The  great  changes  of  level  which  took  place  during  the  later  Pleisto- 
cene, evidenced  by  the  marine  fossils  and  shore-lines  on  both  sides  of 
the  great  valley  referred  to,  are  most  interesting  questions  for  investi- 
gation. These  show  a  differential  upheaval,  as  the  latest  movement, 
the  gradient  of  which  increases  in  height  above  sea-level  from  the  Gulf 
of  St.  Lawrence  toward  the  Great  Lakes,  although  apparently  with 
some  irregularity.     Considerable  attention  was  given  to  this  question. 

A  large  body  of  facts  relating  to  the  subjects  above-mentioned  has 
been  collected  ;  but  only  such  as  are  closely  connected  with  the  various 
questions  treated  of  in  this  report  and  mainly  embraced  within  the 
region  under  discussion,  will  be  presented  in  the  following  pages.  The 
examination  of  the  upper  St.  Lawrence  and  Ottawa  valleys  and  region 
of  the  Great  Lakes  is  still  in  progress. 

Observations  on  the  surface  geology  of  the  area  specially  included  in 
this  report  were  made  early  in  the  history  of  the  survey,*  by  Sir  J. 
Wm.  Dawson,t  and  by  Dr.  R.  W.  Ells,  J  the  latter  treating  of  the 
glaciation,  distribution  of  boulders,  and  the  post-glacial  deposits,  in 
some  detail. 

Topographical  and  Physical  Features,  Altitudes,  etc. 

Topographically,  the  region  under  examination  may  be  described  as 
an  undulating  plateau  with  an  average  height  of  from  1200  to  1500 
feet  above  the  sea ;  but,  in  its  details,  it  nevertheless  presents  highly 
diversified  features.  Three  parallel  elevated  ranges  traverse  it,  which, 
although  interrupted  in  places,  are  yet  conspicuous  throughout,  trending 
in  a  north-east  and  south-west  direction,  and  constituting  the  extension 
of  the  Green  Mountains  into  Canada  in  two  or  three  spurs  known  as 
the  Notre  Dame  Mountains.g  Of  the  three  ranges  referred  to,  the 
highest  and  most  extensive  is  that  forming  the  boundary  between 
Quebec,  and  Vermont,  New  Hampshire  and  Maine.  The  elevation  of 
this  range,  at  certain  passes  where  railway  lines  cross  it,  is  as  follows  • 
On  the  Grand  Trunk  railway,  just  south  of  Norton  Mills  station,  1361 
feet;  on  the  Maine  Central  railway,  at  Beechers  Falls,  1214  f eet  ; 
and  on  the  Canadian  Pacific  railway,  at  Boundary  station,  1825  feet. 
Where  the  old  Kennebec  road,  leading  from  Riviere  du  Loup  to  the 

•Geology  of  Canada,  1863,  pp.  886-930. 

t Notes  on  the  PoBt-pIiocene  of  Canada,  Can.  Nat.,  1872,  The  Can.  Ice  Age,  1893. 
J  Annual  Report,  GeoL  Surv.  Can.,  vol.  II.  (N.S.),  1886,  pp.  44-61  j ;  /fewi,  vol. 
IIL,  1887,  pp.  98-101  K. 

§  Annual  Report,  Geol.  Sac  v.  Can.,  vol.  II.  (N.S.),  1886,  pp.  30-31  J. 
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State  of  Maine  crosses  it  the  height  by  aneroid  is  1950  feet.  Towards 
the  head-waters  of  the  St.  John  River  this  range  is  lower,  and  between 
the  Chaudi^re  and  Daaquam  rivers  the  region  has  no  pronounced  hill 
features,  and  does  not  exceed  a  height  of  from  1200  to  1500  feet 

The  higher  summits  along  the  International  boundary,  between  Lake  Higher 
Champlain  and  Lake  St  John,  often  reach  an  elevation  of  2500  or 
3000  feet,  and  are  conspicuous  features  in  the  landscape,  being  observ- 
able from  almost  every  part  of  the  "  Eastern  Townships." 

The  next  parallel  range  to  the  north-west  is  narrow  and  much 
broken,  stretching  from  Memphremagog  Lake  to  Lake  St  Francis, 
bearing  the  general  name  of  the  Stoke  Mountain  range,  but  known 
locally  by  different  names,  e,  g.,  Massawippi  Mountains,  Stoke  Moun- 
tains, Dudswell  Mountains,  and  St  Francis  Mountains.  Usually,  it 
does  not  exceed  a  height  of  1200  or  1500  feet,  but  some  peaks  rise  to 
2,000  feet  or  more. 

The  third  range  extends  from  the  International  boundary  near  Third  paralle 
Sutton  Mountain  north-eastward  to  Montmagny  county,  crossing  the 
Chaudi^re  valley  at  Beauce  Junction,  Quebec  Central  railway  and 
throughout  its  whole  length  faces  the  St.  Lawrence  plain  to  the 
north-west  Its  general  elevation  is  from  1000  to  1500  feet;  but 
several  summits  rise  from  2500  to  3000  feet  above  the  sea* 
Within  the  region  under  review,  it  is  a  broken  range,  intersected 
by  numerous  passes  and  river- valleys,  notably  thase  of  the  Etchemin, 
Chaudi^re,  St.  Francis  and  other  rivers.  Longitudinal  valleys 
also  traverse  it..  The  height  is  greatest  where  it  leaves  the  State 
of  Vermont  and  passes  into  Canada,  lowering  towards  the  valley 
of  St.  Francis.  Thence  it  gradually  rises  north-eastward  to  the 
Chaudi^re  River  and  the  township  of  Cranbourne. 

Between  the  mountains  described  are  parallel  valleys,  occupied  for  Heights  of 
the  most  part  by  later  rocks  than  those  constituting  the  three  ^*  ®^^* 
ranges.  In  these  valleys  thick  deposits  of  superficial  materials  lie. 
The  widest  of  these,  between  the  International  boundary  and  the 
Stoke  Mountains,  forms  an  undulating  plain  with  an  elevation  of  from 
900  to  1500  feet.  Along  the  line  of  the  Maine  Central  railway,  the 
height  of  this  plain  varies  from  800  feet,  near  Dudswell  Mountain,  to 
1660  feet  as  the  International  boundary  is  approached.  The  levels  of 
the  Grand  Trunk  railway  show  it  to  have  a  height  of  about  750 
feet  on  the  north-west,  rising  to  1250  feet  or  more  on  the  south- 
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lomposing  these  geological  formations  have 

mmenoing  with  the  oldest :  Pre-Cambrian 

consisting  chiefly  of  schists,  gneisses,  etc. ;  Geological 

and  quartzites,  and  Cambro-Silurian  slates,  formationfl. 

ocks  occur  in  these,  most  commonly  in  the 

1.     The  rocks  of  these  geological  systems 

i,nd  hardness,  they  have,  in  their  degrada- 

ifferent  topographical  features,  a  result  due 

o  to  differential  vertical  movements.     A 

as  been  obtained  relating  to  these  local  or 

le  referred  to  in  the  following  pages.     As 

ktions  made  in  the  country  extending  from 

r  in  the  vicinity  of   Memphremagog  Lake 

kudi^re  valley  and  Cranboume,  the  areas 

and  Cambrian  rocks,  appear  to  have  been 

J  to  the  broad  band  of  Cambro-Silurian 

slinal  movement  seems  to  have  commenced  Orogenic 

gical  history,  and  was  probably  repeated  movements. 

ited  therewith,    and  apparently  in    some 

eruptions  of    igneous    rocks  along    the 

3  have  taken  place  at  different  geological 

h  mountains  as  Owls  Head,  Orford,  Big 

I,  Adstock,  etc.,  which  consist  of  igneous  L^te  origin  of 

long  the  highest  isolated  summits  in  the  mountains  of 
f  ,     "       ,  ,  .    .  Igneous  rocks, 

irs  it  probable  that  they  owe  their  greater 

he  adjacent  range,  to  their  more  recent 

indergone  less  denudation.     In  corrobora- 

hese  mountains  are  of  late  origin,  another 

that  dislocations  of  some  of  the  river- 

li^re  at  the    Devils  Rapids,  the   Famine 

^idently  by  these  eruptive  masses,  appear 

sal  date  that  the  rivers  have  not  succeeded 

bIs  down  to  the  base-level  of  erosion. 

rements  along  the  watershed  at  the  Inter- 
cult  to  say  whether  this  axis  has  been  ele-  Orogenic 

ilar  manner  to  the  mountains  near  the  St.  movements 

along  the  In- 
pre-glacial  existence  of  the  ancient  rivers  temational 

QS  probable  that  it  has  likewise  undergone     "°  ^^' 

0  time.     But  which  of  the  three  mountain 

nships  "  is  really  the  oldest  may  be,  after 

fadts  would  seem,  however,  to  favour  the 
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conclusion  that  the  watershed  along  the  International  boundary  was 
the  original  watershed.  It  seems  to  have  been  the  axis  of  a  wide  range 
of  collateral  and  subsidiary  mountains  for  long  ages,  and  the  watershed 
of  a  number  of  very  old  rivers,  and  these  facts,  together  with 
other  circumstances,  lend  support  to  this  view.  The  Cambro- 
Silurian  plain,  dissected  by  transverse  river-valleys,  rises  towards 
this  axis  from  the  north-west,  although  its  present  contours 
may  be  quite  different  from  those  which  existed  when  the 
valleys  were  being  eroded.  If,  however,  the  rivers  whose  ancient 
courses  traversed  this  interior  valley  flowed  northwardly  in  their 
early  stages,  and  there  is  no  evidence  to  the  contrary,  then  it  is 
clear  that  the  attitude  which  this  valley  now  presents  must  have  been 
assumed  in  early  Palaeozoic  time,  and  it  may,  indeed,  have  had  a  greater 
slope  then  than  at  present,  the  direct  courses  and  depth  of  some  of 
these  valleys  strengthening  this  inference. 

The  interior  valley  referred  to,  as  well  as  the  mountain  ranges  on 
DiHturbanoe  either  side,  bears  evidence,  however,  of  great  disturbance  and  change  of 
the  interior  attitude.  The  rocks  are  tilted  and  faulted  in  a  remarkable  manner.  As 
valley.  showing  the  stresses  to  which  they  have  been  subjected  even  in  Post- 

Tertiary  times,  reference  may  bo  made  to  the  dislocations  and  slips 
observed  in  them,  in  the  areas  occupied  by  Cambro-Silurian  and 
Cambrian  slates,  in  a  number  of  places, .  since  their  surfaces  were 
striated  by  Pleistocene  ice.  A  few  examples  of  these  dislocations  may 
be  given. 

In  the  southern  part  of  the  seigniory  of  Aubert  Gallion,  a  band 
Dislocations  of  slates  about  five  feet  in  thickness,  with  a  high  dip  to  the  south- 
since^the^*^  east  had  been  forced  up  about  six  feet  higher  than  the  rocks  on  either 
glacial  period,  side.    The  displaced  mass  extends  north-east  and  south-west  for  several 

hundred  yards,  though  somewhat  irregular  as  to  height  and  thickness. 

On  each  side  narrower  bands  or  portions  of  the  strata  have  also  been 

displaced  a  few  inches. 

At  St.  Evariste  de  Forsyth,  Beauce  county,  a  ridge  of  slate  dipping 
At  St.  Kvar-  about  S.  30**  E.  <  60**  showed  displacements  since  the  glacial  period, 
syth.  AS  represented  in  Fig.  I.,  a  band  of  these  four  feet  in  thickness  having 

also  been  thrust  up  five  feet  and  a  half  above  the  general  level  of  the 

rock  surface. 
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Fig.  1. 


s-E.     _Mi  iMJimi]  _/ /      /         /       ^Jm//mM /  /  N-w. 


Dislocations  in  Glaciated  Slates  at  St.  Evariste  de  Forsyth, 
Beaucb  Co.,  Que. 

Scale  : — 10  feet  to  1  inch. 

The  main  dislocated  band  show^n  in  Fig.  1,  was  traced  about  600  feet,  Succession  of 
although  broken  down  in  places.  The  pressure  or  shove  which  forced 
up  this  mass  of  slates  seems  to  have  been  from  the  south.  After  the 
first  shove  there  appears  to  have  been  a  settling  down  of  all  the  slates 
except  the  four-foot  band,  followed  by  another,  or  perhaps  several 
shoves,  each  apparently  succeeded  by  a  slackening  in  the  pressure. 
The  basset  edges  of  all  the  slate  bands  are  striated  by  ice  which  moved 

s.  se**  E. 

East  of  Jersey  Mills,  dislocated  slates  with  a  downthrow  of  about  Other 
^,  .      ,  ,,  ,,  ^  dialocationd 

three  inches  on  the  south-east  occur. 

In  Ste.  Marguerite  settlement,  to  the  east  of  Jersey  Mills,  a  band  ot 
glacially  striated  slates  from  six  to  eight  feet  thick  is  dislocated  abouf 
four  feet.  The  downthrow  is  on  the  north.  Other  minor  dislocations 
of  three  or  four  inches  also  occur  in  these  glaciated  rocks. 

At  the  International  boundary,  on  the  old  Kennebec  road,  the  stri- 
ated Cambrian  slates  are  dislocated  in  a  number  of  places  from  three 
to  six  inches  or  more.  Here  also  the  downthrow  was  on  the  north 
side  ;  but  the  surfaces  are  a  good  deal  weathered. 

Near  the  mouth  of  Gilbert  River,  a  dislocation  of  from  twelve  to 
fifteen  inches  was  observed  in  striated  slates ;  downthrow  to  the 
north. 

At  MacLeod  crossing,  Canadian  Pacific  railway,  east  of  Scotstown, 
dislocations  of  three  inches  or  more  in  glaciated  surfaces  were  noted ; 
downthrow  to  the  north. 
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Slips  near 
mountains  or 
resisting 
masses. 


On  the  road  leading  from  Sherbrooke  to  Stoke  Centre,  five  or  six 
miles  from  St.  Francis  River,  dislocations  from  two  to  six  inches  also 
occur  in  the  slates. 

West  of  Richmond  Junction,  Grand  Trunk  railway,  a  dislocation 
of  three  inches  was  seen  in  slates,  the  basset  edges  of  which  are 
glaciated. 

On  the  west  side  of  Orford  Mountain  a  dislocation  of  four  or  five 
inches  in  a  glaciated  rock  occurs.  The  downthrow  is  on  the  side 
towards  the  mountain,  that  is,  on  the  north. 

These  dislocations  and  many  others  of  small  amount  tend  to  show 
the  changes  recently,  and  perhaps,  still  going  on  in  the  outer  crust  of 
the  earth  in  a  region  where  it  is  supposed  to  have  attained  a  con- 
siderable degree  of  stability.  The  slips  or  displacements  are  quite 
numerous  in  districts  occupied  by  the  Cambro-Silurian  slates. 

A  noteworthy  circumstance  in  regard  to  the  local  dislocations  or 
slips  is  that  they  seem  often  to  have  occurred  near  some  ridge  or 
mountain,  or  mass  of  resisting  rocks,  the  downthrow  being  usually  on 
the  side  towards  it,  or  rather  the  sliding  up  of  the  slates  has  taken 
place  on  the  side  farthest  from  it.  Whether  this  has  been  caused  by 
a  pushing  up  of  the  beds  against  this  resisting  mass,  or  by  a  slight 
sinking  of  such  mass  from  cooling  and  contraction,  or  whether  it  is 
due  to  both  causes,  remains  to  be  determined.  The  facts  serve  to  show 
the  instability  of  the  outer  crust  even  in  the  latest  geological  period. 


Pleistocene  Marine  Shore-lines  op  the  St.  Lawrence  Valley. 

Shore-lines.  Besides  the  local  and  orogenic  changes  of  level  described,  other  move- 

ments have  taken  place  in  the  Pleistocene  period  affecting  not  only  the 
whole  North-east  Appalachians,  but  also  the  St.  Lawrence  valley  and 
the  Laurentides,  and  indeed,  the  whole  of  Eastern  Canada.  These 
were  of  a  more  general  character,  although,  perhaps  in  some  places, 
difierential  or  orogenic.  Investigations  regarding  these  general  oscilla- 
tions are  still  in  progress ;  but  enough  is  known  to  give  us  a  fairly 
accurate  idea  of  their  range  or  extent  in  the  St.  Lawrence  valley. 

Height  of  T^®  ^*^  ^^  hand  respecting  the  height  of  that  portion  of  Canadian 

region  in  the    territory  lying  to  the  south  of  the  St.  Lawrence  River  relative  to  sea 

later  Tertiary  ,..,,,..  i 

period.  level  during  the  later   lertiary,  appear   to  demonstrate   that  it  stood 

considerably  higher  at  that  time  than  at  present.*    Except  in  the  Lake 


•Annual  Report,  Geol.  Surv.  Can.,  vol  VII.  (N.S.),  pp.  22-26  M. 
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Cbamplain  basin,  however,  no  new  facts  have  been  obtained  specially 
beanng  on  this  question.  Lake  Champlain  is  402  feet  deep  in  the 
deepest  part,*  and  a  large  part  of  it  has  an  average  depth  of  200  feet. 
Its  mean  surface  level  is  98  feet  above  the  sea. 

Here,  therefore,  we  have  what  was  probably  a  river  valley,  or  a 
valley  of  denudation  in  the  Tertiary,  the  depth  of  which  below  sea- 
level  (304  feet)  may  be  taken  as  a  measure  of  the  height  of  the  land  in 
that  period  relative  to  its  present  altitude.     S.  Prentiss  Baldwin  infers 
that  the  Lake  Champlain  district  was  in  pre-glacial  times  at  least 
from  300  to  500  feet  higher  than  at  present. f     Be  that  as  it  may,  the 
facts  are  in  accord  with  those  observed  around  the  seaboard  in  Elastem 
Quebec  and  New  Brunswick  regarding  the  height  of  the  region  in  the 
Tertiary  period.     On  the  advent  of  the  glacial  period,  the  North-east 
Appalachians  seem  to  have  maintained  approximately  the  height  at  Height  of  the 
which  they  stood  in  the  later  Tertiary  until  they  became   enveloped  ApS^ians 
in  ice.     Succeeding  this  was  a  subsidence,  at  the  maximum  stage  of  ^^  tjhe  glacial 
which  the  land  in  some  parts  of  the  region  stood  from  800  to  1000 
feet  lower  than  at  the  present  day  relative  to  the  sea.     A  great  gulf 
or  estuary  then  occupied  the  St.  Lawrence  valley,  which  formed  shore- 
lines or  beaches  when  at  its  extreme  height,  and  also  others  during  its 
recession  as  the  land  rose.     A  pi-eliminary  table  of  the  elevations  of 
these  shore- lines  on  both  sides  of  the  valley  is  given  in  the  Summary  Heights  of 
Report  of  the  Geological  Survey  for  1897,  pages  66-68,  but  the  levell-  Bhore-lines. 
ings   have   been   made   with   aneroids  only,   based   on  those  of   the 
nearest  railway  stations.     In  the  present  report,  a  general  statement 
of  the  altitudes  merely  will  be  ofifered  until  instrumental  levellings  have 
been  made  at  a  few,  at  least,  of  the  principal  points. 

In  the  investigations  regarding  these  shore-linee,  the  St.  Lawrence 
valley  has  been  traversed  on  the  bouth  side,  from  M^tis  to  Lake  On- 
tario, and  on  the  north  from  Cap  Tourmente,  or  Ste.  Anne  de  Beaupr^, 
to  Lake  Nipissing.     Longitudinally,  this  valley  may  be  said  to  ascend 
from  the  estuary  and  Gulf  of  St.  Lawrence,  of  which  it  forms  a  part,  Slope  of  St 
and  in  its  westward  extension  the  bottom  or  plain  preserves  approxi-  vaUe^longi- 
mately  the  same  gradient  throughout  till  it  enters  the  Lake  Ontario  tudinally. 
basin.     The  tributary  valley  of  the  Ottawa  also  exhibits  the  same 
contours  westward  to  Chalk  River  or  beyond.     From  this  point  up- 
ward, as  far  as  Mattawa,  the  valley  rises  more  rapidly.     Here  it  bifur- 
cates, in  one  valley  flows  the  Ottawa  River,  in  the  other  its  tributary, 
the  Mattawa,  the  latter  continuous  to  the  Nipissing  Lake  basin. 

•Report  of  the  U.S.  Coast  and  Geodetic  Survey  for  the  year  ending  June,  1887, 
pp.  166166,  172. 

t  American  Geologist,  vol.  XIII.   No.  3,  March,  1894,  pp.  170-184. 
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SloFpes  trans-        Transversely,  the  St.  Lawrence  valley  ascends  also  from  the  river 
vereely.  '' 

northward  and  southward  to  well  defined  limits,  although  to  the  eye 

apparently  a  level  plain.  The  plain  abuts  against  higher  slopes,  and 
its  margins  can  be  traced  almost  as  clearly  as  those  of  the  Gulf  of  St. 
Lawrence  at  the  present  day.  These  margins  are  not,  however,  always 
uniform  in  height;  but  appear  to  have  suffered  deformation  in  a 
number  of  places.  Skirting  the  valley  or  plain  on  all  sides  are  terraces, 
beaches  and  benches,  composed  for  the  most  part  of  stratified  gravel, 
sand  and  clay,  although  occasionally  a  terrace  or  bench  cut  into  the 
boulder-clay  is  met  with.  These  mark  the  shores  of  the  sea  which 
invaded  this  valley  in  the  later  Pleistoct^ne.  Generally  speaking,  they 
form  a  series  of  three  or  more,  the  lowest  distinct  and  continuous,  the 
highest  often  interrupted.  Like  the  bottom  of  the  St.  Lawrence 
valley  itself,  these  shore-lines  have  an  ascending  gradient  westward, 
that  is,  up  the  valley.  This  gradient  is  rather  greater  than  that 
of  the  bottom  of  the  valley,  or  of  the  marine  plain;  but  neither 
DeformationB.  is  exactly  uniform.  Local  deformations,  or  what  may  be  termed 
a  *  bulging  up '  of  the  surface,  occur  in  places.  Near  the  border  of 
the  plain  these  affect  the  shore-lines  and  probably  the  higher  grounds 
also.  Correlative  local  sags  or  reduced  uplifts  may  likewise  be  noted. 
From  Cap  Tourmente  on  the  north  and  Montmagny  on  the  south, 
westward  to  Montreal  Island,  or  to  an  imaginary  line  drawn  across 
the  valley  from  St.  Jerome  to  Danville  or  Richmond,  the  shore- 
lines are  practically  the  same  height  on  both  sides,  evidencing  thus  far 
the  comparative  uniformity  of  the  general  uplift.  Along  the  north 
side  of  the  Ottawa,  their  gradient  increases  from  St.  Jerome  as  far 
westward  as  they  have  been  traced,  although  apparently  with  more 
local  deformation.  On  the  south  side  of  the  St.  Lawrence,  the  shore- 
lines seem  to  indicate  a  slightly  descending  gradient  from  Danville 
south-westward  towards  the  International  boundary ;  but,  owing  to 
most  of  the  measurements  having  been  made  with  aneroid  only,  they 
probably  contain  small  errors. 

Method  of  The  method  pursued  in  tracing  the  Pleistocene  marine  shore-lines 

trooing  ahore-  ^f  ^^  gjj  Lawrence  basin  was  to  proceed  from  the  known  marine 
fossiliferous  beds  outwards  towards  the  margin  of  the  plain,  and  to  fol- 
low those  beaches  which  flank  the  slopes  and  face  the  open  valley. 
Along  the  foot  of  the  Notre  Dame  Mountains  they  are  practically 
continuous  from  the  gulf  as  far  west  as  Richmond  or  Shefford  ;  to 
the  west  of  that  they  are  more  or  less  interrupted,  or  rather  they  are 
more  difficult  to  trace. 
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All  the  measurements  of  heights  were  made  with  aneroids  based  on  LooalitieB 
the  levels  of  the  nearest  railway  stations,  except  where  otherwise  noted,  ijnes  were 
and  are  referred  to  mean  sea-level.  '  levelled. 

Feet. 
L  At  Ga8p6  Bay  (Annual  Report,  vol.  [VII.  (N.S.)  pp.  22-26 
M.);  height,  226  to 230 

2.  Near  Trois  Pistoles,  three  shore-lines  at  240  feet,  at  346  feet, 

and  at 375 

3.  South-east  of  Montmagny,  or  St  Thomas,  three  shore-lines 

at  250  feet,  at  466  feet,  and  at 546 

4.  At  St.  Anselme  Mountain,  16  miles  south-east  of  the  city  of 

Quebec,  shore-lines  at  640  feet,  and  by  sp.  level  at  669 

6.  West  of  Ste.  Julie  in  Somerset,  shore-lines  occur  at  626  feet, 
at  790  to  800  feet,  and  at  890 

6.  Near  Danville,  shore-lines  at  676  feet,  at  720  to  740  feet,  at 

830  to  860  feet,  at  876  to 896 

7.  At  Shefford  Mountain,  an  isolated  trap  hill,  shore-lines  and 

benches  at  660  feet,  at  726  to  736  feet,  at  816  to  820  feet,  and 
terraces  and  ancient  dunes  and  spits  at  865  to 886 

8.  North    and    north-west  of  Abbott  CJomer,   near    Pinnacle 

Mountain,  shore-lines  and  terraces  at  790  feet,  at  836  feet, 
and  at 885 

The  last-noted  locality  is  within  a  mile  or  two  of  the  International 
boundary. 

The  high-level  terraces  and  shore-lines  have  not  been  definitely 
traced  beyond  the  boundary  line  into  the  Lake  Champlain  valley. 
Baron  Grerard  de  Geer,  when  in  America  in  1891,  levelled  the  height 
of  one  of  these  at  St.  Albans,  Vermont,  and  found  it  to  be  658  feet,* 
and  there  seems  to  be  one,  at  least,  at  a  lower  level,  and  possibly 
another  higher. 

On  the  northern  slope  of  the  Adirondacks  terraces  and  mounds  of  Dunes  and 
fine  sand  with  gravel  in  places,  underlain  with  stratified  clay,  the  no^^hera"^ 
whole   resting  on  boulder  clay,   were   observed  in  the   vicinity   of  Adirondacks. 
Chateauguay   station   and   Malone  Junction,  (Ogdensburg  and  Lake 
Champlain  railway).     The  sands  apparently  formed  ancient  spits  and 
dunes  along  the  margin  of  the  Pleistocene  waters  during  the  period  of 
submergence,  although  now  at  an  elevation  of  1000  or  1100  feet. 
The  slope  where  these  deposits  occur  faces  the  open  St.  Lawrence 
valley,  and  descends*  with  a  comparatively  even  surface  to  the  bank 
of  the  St.  Lawrence  River.     The  present  streams  flowing  down  the 
mountain  side  have  cut  deep,  narrow,  trench-like  channels  into  these 
beds,  thus  showing  that  they  are  comparatively  new,  and  indicating 

•  Proc.  Boston  Soc  of  Natural  History,  vol.  XXV.,  1892,  p.  469. 
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that  the  region  has  been  uplifted  at  a  recent  date,  geologically  speak- 
ing. Much  more  detailed  examination  is  necessary  to  trace  out  the 
shore-lines  here,  however,  than  the  time  at  my  disposal  would  allow. 

Character  of  On  the  lower  levels  of  the  St.  Lawrence  valley,  south-west  of  the 
lower  levels  of  International  boundary  and  of  Cornwall,  it  was  found  that  the  deposits 
vkiw^"^'^*'*^  on  both  sides  of  the  river,  as  far  as  the  Lake  Ontario  basin,  are  of 
the  same  character  as  those  to  the  north-east.     Northward  and  south 


valley. 


ward  the  surface  of  those  gradually  ascends  to  limits  which  have  not 
yet  been  definitely  traced,  but  are  probably  coincident  with  the  lowest 
of  the  series  of  shore-lines  which  border  the  great  valley.     The  eastern 
IroqnoiB  portion  of  the  Iroquois  beach,  where  it  has  been  levelled,  seems  to  form 

^*°  one  of  the  limits  referred  to.     These  beds  evidence  submergence  with 

deposition  of  sediments  and  subsequent  uplift. 

High-level  Although  the  high-level  shore-lines  have   not  yet  been  fixed  and 

northern^lope  levelled  along  the  northern  slope  of  the  Adirondacks  to  the  east  of 
of  Adiron-       Fine  or  Watertown,  State  of  New  York,  there  seems  little  reason  to 

QaCKB. 

doubt  that  they  are  continuous  or  practically  continuous  with  those  to 
the  north-east  of  the  International  boundary,  and  the  inference,  tenta- 
tively held,  is  that  they  all  belong  to  the  same  system  of  shore-lines, 
the  northern  part  of  the  Adirondacks  having  undergone  a  greater 
differential  uplift  than  the  region  to  the  north-east  and  probably  also 
greater  than  that  to  the  south-west.  A  similar  local  uplift  above  the 
normal  gradient,  although  much  less  in  vertical  range,  occurs  in  the 
shore-lines  between  Ste.  Julie  and  Kichmond,  Quebec. 

Shore-lineB  On  the  north  side  of  the  St.  Lawrence  and  Ottawa  rivers  the  shore- 

oF  St'Yaw-    ^^^^>  *5  already  stated,  were  traced  from  Cap  Tourmente  or  Ste.  Anne 

rence  and        de  Beaupr^,  along  the  ascendinsr  crade  as  far  as  Alsoma  or  Lake  Nip- 
Ottawa  rivers.  .    .         K„J  1,1,,.  J.  ..  ™  . 

i&sing.     The  upper  border  of  the  marine  sediments  of  Pleistocene  age 

can,  in  many  places,  be  followed  more  closely  and  to  better  advantage 

on  the  north  side  of  the  valley  than  on  the  south  side  ;  but  in  other 

places  it  runs  in  among  the  Laurentian  hills  forming  a  very  irregular 

line.      Generally  speaking,  however,  the  border  of  the  Pleistocene 

area  is  coterminous  with  that  of  the  lake  area  of  the  Laurentide 

plateau,   the  marine  sediments  having  apparently  filled  in  all  the 

smaller  lake  basins  to  the  limit  of  submergence.     Commencing  at 

the  above-mentioned  places,  the  heights  of  some  of  the  shore-lines  at  a 

Localities        few  of  the  principal  points,  as  measured  by  aneroid,  are  as  follows  : — 

where 

observed.  Feet. 

1.  At  Ste.  Anne  de  Beaupr^,  terraces  or  shore-lines  at  350  to 

366  feet,  and  at 640 

2.  North-west  of  Quebec  city,  near  Charlesbourg,  shore-lines  at 

460  feet,  and  at 560 
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Feet 
8.  Near  St.  Raymond,  on  the  Quebec  and  Lake  St.  John  rail- 
way, terraces  and  shore-lines  at  635  feet,  and  at 660 

Pleistocene  marine  shells  were  found  in  this  vicinity  at  a 
height  of  515  feet  above  high  tide  level,  by  Mr.  A.  F.  Low,  of 
this  Survey.* 

4.  At  St.  Jerome,  on  the  west  side  of  Riviere  du  Nord,  shore- 

lines at  620  to  625  feet,  at  730  feet,  at  765  feet,  and  at  895  to  900 

5.  N  rth  of  Lachute,  shore-lines  at  600  to  625  feet,  at  740  to  745 

feet,  at  845  feet,  at  885  to  900  feet,  and  at. 975 

6.  At  Kingsmere  Mountain,  north  of  the  dty  of  Ottawa,  terraces 

and  shore-lines  occiu*  at  dififerent  levels,  viz. :  at  480  feet, 
706  feet  (de  Geer),  at  800  feet,  925  feet,  and  a  doubtful  one, 
not  properly  levelled,  at 965 

Between  forty-five  and  fifty  miles  of  the  Ottawa  River,  namely,  Probable 
from  Allumette  Rapids  to  Rapides  des  Joachim  is  lake-like  and  in  ^jJ^S^*^  ^' 
places  reported  to  be  200  feet  deep,  or  more.  If  the  depth  stated  is  north  of  the 
correct,  the  bottom  of  the  channel  there  lies  as  low  or  lower  than  at 
the  Chaudi^re  Falls  immediately  above  Ottawa  City,  138  miles  further 
down.  This  fact  with  the  general  features  of  the  valley  as 
far  up  as  Rapides  des  Joachim,  indicates  that  there  may  have  been  a 
local  sag  or  reduced  uplift  here.  Between  Rapides  des  Joachim  and 
Lake  Nipissing,  however,  the  Pleistocene  upheaval  seems  to  have  been 
greater  than  to  the  eastward.  On  the  north  side  of  the  Ottawa  within 
this  distance,  terraces  and  other  evidences  of  submergence  are  rare ; 
but  on  the  south  we  find  heavy  beds  of  fine  stratified  sand,  with 
stratified  clay  beneath,  the  whole  resting  on  boulder  clay,  which  occas- 
ionaUy  rises  to  the  surface  through  the  overlying  series.  Deposits  of 
this  kind  are  abundant  at  various  places  from  Madawaska  River  west- 
ward to  Klocks  Mills  or  beyond,  and  are  often  deeply  denuded  on  the 
higher  grounds ;  but  on  the  lower  contain  marine  shelb  of  Pleistocene 
age.  They  are  especially  noteworthy  on  the  Ottawa,  Amprior  and 
Parry  Sound  railway  between  Douglas  and  Barrys  Bay  stations,  the 
latter  942  feet  high.  The  summits  of  the  sand-hills  rise  100  to  150 
feet  above  the  railway  track,  and  face  the  Ottawa  valley  at  an  eleva- 
tion of  1000  feet  or  more.  The  same  series  of  beds  is  extensively 
developed  at  Deux  Rivieres  where  they  rise  to  about  the  same  eleva- 
tion, t  They  appear  to  be  a  great  development  of  Saxicava  sands  Saxicava 
marking  the  upper  limit  of  the  Pleistocene  submergence  in  this  part  ^^ 
of  the  country. 

High-level  beaches,  1100  to    1200  feet  occur  north  of  North  Bay,  High-level 
first  observed  by   Mr.  R  B.  Taylor.  J     Whether  these  beaches    are  ^fSrtTBly. 

*  Annual  Report,  QeoL  Surv.  Can.,  voL  V.,  N.8.,  p.  55  l. 
t  Am.  (j6ologi»t,  voL  XVnL,  p.  U4.    Paper  by  F.  B.  Taylor. 
tBulL  Gaol.  So.  Am.,  vol.  V.,  18d3.     Am.  GeologUt,  vols.  XIV.  and  XVIXI. 
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marine,  as  first  supposed  by  him,  or  due  to  the  interruption  of  drainage 
by  glacier-dams,  has  not  yet  been  determined.  Extensive  deposits  of 
sands  and  silts,  implying  submergence  are  spread  over  this  part  of  the 
country  up  to  a  height  even  greater  than  that  of  the  beaches  referred 
to,  which  have  been  described  in  early  reports  of  this  Survey  as 
Algoma  sands.     These  await  detailed  investigation  and  study. 

In  that  part  of  the  province  of  Ontario  lying  between  the  Ottawa 
and  Mattawa  rivers  and  the  Great  Lakes  to  the  south,  the  evidences 
of  submergence  have  been  only  cursorily  examined  by  me.  Elevated 
Beaches  north  sand,  gravel  and  clay  beds  resting  on  boulder-clay  occur  in  numerous 
Xiakes.  '^^  places,  and  beaches  regarded  as  lacustrine  by  some  and  marine  by 
others,  have  been  traced  by  Spencer,  Lawson,  Taylor  and  other  geolog- 
ists along  the  north  and  north-east  sides  of  the  great  lakes,  Ontario,  Erie, 
Huron  and  Superior.  The  question  of  the  origin  of  some,  if  not  all  of 
these,  is  still  under  discussion ;  but  on  any  hypothesis  we  must  postu- 
late a  considerable  upheaval  of  the  region,  although,  so  far  as  obser- 
vations have  extended,  one  which  can  be  closely  correlated  with  that 
of  the  Great  St.  Lawrence  valley  to  the  east  of  the  Thousand  Islands 
and  Rapides  des  Joachim  in  the  Ottawa  valley. 


Conclusions 
respecting 
u[>hft 
raising  the 
beaches. 


The  conclusions  which  may  be  tentatively  drawn  from  the  foregoing 
facts,  with  reference  to  the  Pleistocene  uplift,  are  that  the  general 
elevation  of  the  St.  Lawrence  basin,  in  the  later  Pleistocene,  was 
unequal  or  differential  throughout,  increasing  to  the  westward  as  far 
as  the  watershed  to  the  north  and  north-east  of  the  Great  Lakes ;  but 
that  some  portions  of  the  country  were  raised  higher  than  others,  the 
uplift  being  unequal  locally  as  well  as  generally.  And  the  hypothesis 
held  by  Spencer  and  Taylor,  that  the  upheaval  which  raised  the 
marine  plain  of  the  St.  Lawrence  valley  and  the  shore-lines  bordering 
it,  was  the  same  as  that  which  elevated  the  beaches  around  the  Great 
Lakes,  seems  to  be  supported  by  the  evidence  at  hand.  In  the 
latter  region,  the  uplifting  force  has  probably  acted  along  several 
axes  not  always  parallel  to  each  other,  but  conforming  perhaps  more 
or  less  to  the  longitudinal  direction  of  the  basins  of  these  bodies  of 
water.  The  period  of  these  crustal  movements  appears  to  have  been 
that  of  the  deposition  of  the  Saxicava  sands,  or  rather  that  of  its 
closing  stage.  Much  faulting  and  displacement  occurred,  and  there 
were  doubtless  upward  and  downward  complementary  oscillations  of 
greater  or  less  amount  and  complexity,  the  upheaval  of  so  considerable 
a  portion  of  the  region  near  the  Great  Lakes  presumably  implying  a 
corresponding  downward  movement  in  the  basins  occupied  by  these 
It  is  not  at  all  improbable,  therefore,  that  it  was  at  this  stage  of  the 
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Pleistocene  that  the  lake  basins  attained  in  part  their  present  form  and 
<limensions,  and  sank  so  far  below  the  level  of  the  surrounding  country. 

In  the  ^*  Eastern  Townships  "  of  Quebec,  and  along  both  slopes  of  Other  changeB 
the  St.  Lawrence  valley,  evidences  of 'changes  of  level  of  another  «« Eastern 
And   more  local   kind    came   under  observation.       These   are    best  Townships." 
shown  in   the    dislocations    of    river- valleys,    and    in    the    changes 
produced  in  river-courses,  causing   waterfalls  and  rapids,  and  in  some 
cases  a  total  diversion  of   a   river  from   its  old  channel.     Crustal 
movements  of  this  kind  may  have  been  partially  efifected  in  the  Pleis- 
tocene period ;  but  there  are  reasons  for  believing  that  they  are  also  of 
much  older  date,  extending  as  far  back  as  Mesozoic,  and  probably 
Palaeozoic  times. 

A  description  of  the  changes  which  have  taken  place  in  the  contours 
of  the  region,  as  evidenced  by  the  erosion  ^.nd  base-levelling  of  rivers, 
necessarily  involves  a  discussion  of  the  origin  of  river-valleys  and  lake- 
basins.  Those  of  the  district  specially  under  review  will  now  be 
briefly  referred  to. 

Rivers  and  Lakes  of  South-eastern  QuEBEa 

Abundant  evidence  has  been  obtained  to  show  that  the  rivers  and  Changes  of 

level  evidenc 
lakes  of  the  region  are  of  great  age,  geologically  speaking,  some  of  them  ed  by  drain- 
having    registered    the    changes  of   level,   orogenic    or  destructive  *^' 
to  which  it  has  been  subjected  ever  since  Palaeozoic  times.     The  Chau- 
-di^re  and  St.  Francis,  the  two  largest  rivers,  flow  transversely  to  the 
general  trend  of  the  mountain  ranges  and  intervening  valleys,  and  have 
•cut  channels  through  the  range  nearest  the  St.  Lawrence  River  down 
nearly  to  the  base-level  of  erosion.     That  the  courses  and  valleys  of  some 
of  the  rivers,  notably  the  St.  Francis,  have  been  affected  by  orogenic  move- 
ments is  certain.     Lake  St  Francis  occupies  part  of  the  valley  of  an  St.  Francis 
^ancient  river  which  trenched  the  Cambro-Silurian  and  Cambrian  rocks. 
It  seems  also  possible  that  Lake  Megantic  lies  in  another  part  of  the 
same  ancient  valley.     This  river- valley  has  been  dislocated  by  orogenic 
movements  which  occurred  in  the  crystalline  range  nearest  the  St. 
Lawrence  and  possibly  also  in  that  along  the  International  boundary. 
Whether  Trout  Lake,  Williams  and  St.  Joseph  lakes  likewise  occupy 
dislocated  portions  of  the  old  river-valley  mentioned  has  not  been  deter- 
mined for  lack  of  time  to  make  a  complete  examination,  but  it  seems 
probable. 

The  drainage  of  the  area  around  Lake  St.  Francis  now  finds  outlet 
by  the  St.  Francis  River,  the  upper  part  of  which  trends  at  right 
angles  to  the  course  of  the  ancient  river,  and  to  the  lower  part  of  the 
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present  river, — a  change  produced  by  the  dislocation  of  the  ancient 
valley  due  to  the  differential  uplift  of  the  belt  of  Cambrian  and  pre- 
Cambrian  rocks  to  the  north-west,  as  stated.  Different  portions  of 
the  St.  Francis  Kiver  valley  -  appear  to  be  of  different  ages.  The 
Coaticooke  and  Massawippi  rivers  seem  to  have  been  originally  the 
chief  upper  portions  of  the  present  St  Francis  River,  although  that 
portion  between  Sherbrooke  and  its  source  in  St.  Francis  Lake  is 
doubtless  also  of  a  very  ancient  date. 

Massawippi         The  old  valley  now  occupied  by  Massawippi  River  and  lake  appears 
^^^^'  likewise  to  have  suffered  dislocation,  although  extending  parallel  to 

the  trend  of  the  geological  formations  instead  of  transversely,  as  St. 
Francis  Lake  does.  Massawippi  Lake  has  been  thus  produced.  Little 
^Agog  Lake,  lying  parallel  thereto  along  the  western  border  of  the 
Cambrian  belt,  occupies  a  dislocated  portion  of  another  ancient  river- 
valley,  the  extent  of  which  cannot  now  very  well  be  traced,  though 
apparently  effected  also  by  the  vertical  movements  of  the  pre-Cambrian 
and  Cambrian  rocks  to  the  south-east. 

Memphrema-  ^^  ^^^  basin  of  Lake  Memphremagog,  however,  we  find  important 
gog  Lake.  evidence  of  the  differential  or  orogenic  movements  which  have  taken 
place  in  the  region.  This  lake  also  occupies  a  portion  of  an  ancient 
river- valley,  extending  from  the  rivershedtothe  south  of  the  Internation- 
al boundary,  in  the  State  of  Vermont,  northward  ,by  way  of  Fraser  and 
Brampton  lakes ;  thence  by  Salmon  River  to  the  St.  Francis  valley. 
This  old  valley  is  traceable  at  the  present  day  across  the  valley  of  the 
St.  Francis  between  Windsor  Mills  and  Richmond  Junction,  passing 
to  the  north  of  Shipton  Pinnacle,  and  reaching  the  great  St.  Lawrence 
plain  at  Danville.  It  can  thus  be  followed  for  upwards  of  85  miles, 
and  is  probably  older,  geologically  speaking,  than  the  valley  of  St. 
Francis  River,  which  has  intersected  it  transversely  at  a  wide  angle, 
apparently  at  a  later  date.  Silurian  limestones  occupy  a  portion  of 
the  Lake  Memphremagog  basin,  showing  its  pre-Silurian  age. 

The  dislocation  of  this  ancient  Memphremagog  valley  has  also  been 
caused  by  a  differential  uplift,  or  series  of  uplifts,  of  the  pre-Cambrian 
and  Cambrian  belt  which  crosses  it.  The  first  of  these  movements 
probably  took  place  in  early  Palaeozoic  time ;  but  there  were  doubtless 
others  at  later  periods.  The  very  latest  is  probably  related  to  the  ig- 
neous eruptions  of  the  region,  and  may  have  been  partly  produced  by 
them.  That  there  have  been  more  than  one  of  these  eruptive  periods  is 
assumed  by  Ells,^  and  seems  probable  as  far  as  regards  the  diorites  and 

♦Annual  Report,  GeoL  Surv.  Can.,  voL  VIL  (N.S.),  p.  77  J.  Ibid,,  voL  IL  (N.S.), 
p.  41 1. 
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diabases.  Correlatively  with  the  uplifts  there  seem  to  have  been  dis- 
locations and  subsidences,  as  evidenced  hj  the  ancient  lake-basins  re- 
ferred to. 

The  Chaudi^re  valley  is,  apparently,  an  exception  to  the  rule,  but  a  Chaudi^re 
detailed  examination  shows  that  it  also  has  sustained  a  dislocation 
and  differential  uplift  in  one  part,  with  a  corresponding  sag  or  subsi- 
dence in  the  part  of  its  course  crossed  by  the  Cambro-Silurian  rocks  above 
the  Devils  Rapids.  The  axis  of  the  uplift,  apparent  even  at  the  present 
day,  occurs  in  a  dbtrict  of  intrusive  rocks.  At  the  Devils  Rapids, 
where  these  eruptives  have  produced  the  dislocation  referred  to,  the 
waters  now  flow  over  bed-rock,  and  there  is  no  appearance  of  an  old 
fiUed-in  passage  of  the  river  on  either  side.  Above  that  point,  as  far 
as  the  mouth  of  Riviere  du  Loup,  the  bed-rock  in  the  bottom  of  the 
Chaudi^re  valley  seems  to  lie  lower  than  it  does  at  the  rapids  referred 
to.  Mr.  W.  P.  Lock  wood  informs  me  that  in  a  flat  just  above  the 
last-mentioned  point,  on  the  east  side  of  the  Chaudi^re  River,  he  sank 
a  shaft  70  feet  deep  without  reaching  bedrock.  Opposite  Jersey  qj^j^^^jj^ 
Mills,  on  the  west  side  of  the  Chaudifere  River,  a  shaft,  the  mouth  of  valley, 
which  is  about  twenty  feet  higher  than  the  level  of  the  river  at  the 
nearest  point,  was  sunk  a  few  years  ago  to  a  depth  of  77^  feet  wholly 
in  boulder-clay  without  reaching  the  bottom  of  this  deposit.  The 
difference  in  level  between  the  Chaudiere  River  at  the  Devils  Rapids 
and  at  the  point  nearest  the  shaft  mentioned,  is,  approximately,  forty 
feet  by  aneroid,  so  that  it  appears  this  shaft  has  penetrated  the 
boulder-clay  to  a  depth  nearly  twenty  feet  lower  than  the  present 
level  of  the  river  at  the  Devils  Rapids  without  reaching  the  bed-rock. 

Mr.  Lock  wood  also  informs  me  that  another  shaft  was  sunk  near 
the  mouth  of  the  Gilbert  River,  on  the  east  side  of  the  Chaudiere,  to 
a  depth  of  sixty  feet,  but  rock  was  not  reached.  Sections  of  the 
deposits  passed  through  in  the  two  shafts  referred  to  sunk  under  his 
direction,  are  given  on  a  later  page. 

From  the  evidence  afforded  by  these  three  shafts,  it  would  seem  Synclinal 
that  a   great  basin,  or   a  sag  corresponding  with  that  observed  at  chaudilre 
Lake    St.    Francis    and    to  the    south-westward,    also   occurs  here,  valley. 
That  the  part  of  the  Chaudiere  valley  from  the  Devils  Rapids  as  far 
up  as  Big  Falls  is  not  now  occupied  with  a  lake  corresponding  to 
St  Francis,  Massawippi   and   Memphremagog   lakes,  is  most  likely 
because  a  much  larger  volume  of  water  seeks  outlet  by  this  river,  and 
consequently  the  barrier  at  the  Devils  Rapids  has  been  worn  down, 
though  not  as  yet  to  the  base-level  of  erosion.     But  it  is  pretty  cer- 
tain that  a  lake  once  existed  here  in  pre-glacial  time,  and  another  in 
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the  Pleistocene  period.  The  i^preat  quantities  of  s&nd  and  clay  beneath 
the  boulder-clay  evidence  a  long  period  of  slack  drainage  in  this  part 
of  the  Chaudi^re  valley  before  the  advent  of  the  ice  age,  while  ter- 
races and  benches  of  stratified  materials  overlying  the  boulder-clay 
would  seem  to  favour  the  conclusion  that  a  post-glacial  lake  also  was 
held  in  here  by  a  barrier  at  the  Devils  Rapids,  which  was  subsequently 
drained  out  to  the  present  level  by  the  partial  erosion  of  this  barrier. 

^te^'  Y*  "^^^  depth  of  boulder-clay  and  of  other  overlying  stratified  beds  in 

the  basin.  the  valley  of  the  Chaudi^re  between  the  Devils  Rapids  and  the 
mouth  of  the  Riviere  du  Loup  shows  the  amount  of  material  which 
has  been  thrown  into  this  basin  by  glacial  action  and  by  that  of  the 
drainage-waters  of  the  country,  fluviatile  and  lacustrine.  It  is  prob- 
able also  that  the  sea  invaded  this  portion  of  the  Chaudi^re  valley 
during  the  Pleistocene  submergence  of  the  St.  Lawrence  valley,  and 
that  the  deposits  may  be  partly  estuarine. 

Long  north-         The  foregoing  facts  and  inferences  are  offered  with  the  view  of 

lak^.  explaining  the  origin  of  the  long,  narrow  north-and-south  lake  basins  of 

the  region,  and  of  the  present  rivers  and  lakes.     The  great  age  and 

persistency  of  these  ancient  drainage  systems  is  a  noteworthy  feature. 

In  regard  to  these  long  north-and-south  lake-basins,  the  question 
Why  their  arises  why  if  they  are  pre-Pleistocene,  have  they  not  been  filled  in  and 
not  been  fiSed  obliterated  during  the  glacial  period  and  subsequently  by  sedimenta- 
up*  tion.     There  is  no  doubt  that  portions  of  the  original  valleys  have 

thus  been  filled  in  and  levelled  off,  so  that  it  is  difficult,  if  not  im- 
possible, now  to  locate  their  position  continuously;  but  other  parts 
have  from  certain  causes  not  been  filled  up  in  this  manner,  and  it 
is  these  which  now  hold  the  lakes  referred  to.  The  correlative  sub- 
sidence or  sag  of  the  wide  belt  of  country  lying  between  the  ranges 
traversing  the  *'  Eastern  Townships  "  of  Quebec  during  the  orogenio 
movements  already  referred  to,  also  aided  in  the  formation  of 
these  lake  basins.  That  their  bottoms  have  been  partially  filled  pp 
during  the  Pleistocene  period  there  seems  no  reason  to  doubt.  The 
present  condition  of  the  Chaudi^re  valley  between  the  mouth  of 
Riviere  du  Loup  and  the  Devils  Rapids  proves  this  ;  but  owing  to  the 
scooping  or  erosive  action  both  of  the  northward  and  southward  moving 
ioe-masses,  as  well  as  to  the  fact  that  portions  of  them  never  seem  to  have 
been  altogether  filled  with  drift  even  during  the  glacial  period,  they 
exist  as  we  now  find  them, — receptacles  for  the  drainage  waters  of  the 
surrounding  country. 
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Denudation  op  the  Region. 

Since  this  region  rose  above  the  sea  in  Silurian  or  Devonian  time,  Denudation 
it  has  been  the  theatre  of  a  vast  amount  of  denudation  and  base-  ^ow  ca^SSd?* 
levelling  from  subaerial,  fluviatile  and  lacustrine  agencies,  as  well  as 
from  that  due  to  glacial  and  marine  action.  This  denudation  is  well 
exhibited  in  the  interior  valley  lying  between  the  range  along  the  Inter- 
national boundary  and  Sutton  Mountain  and  its  prolongation  north- 
eastward, and  is  especially  noticeable  in  the  great  St.  Lawrence  valley. 
It  is  observable  indeed,  in  every  part  of  the  region  under  review. 
The  bottom  of  the  St.  Lawrence  valley  is  an  extensive,  denuded  or 
base-levelled  plain,  this  and  the  Carboniferous  area  of  New  Brunswick 
being  the  largest  of  the  plains  which  have  been  reduced  nearly  to  a 
uniformly  level  surface  in  Eastern  Canada.  The  former  has  doubt- 
less undergone  repeated  oscillations  of  level  and  deformations, 
both  regional  and  local,  accompanied  by  more  or  less  faulting  and 
dislocation  since  its  latest  rocks  were  formed ;  nevertheless  these  have 
in  most  parts  preserved  their  original  position  and  horizontality  in  a 
remarkable  degree.  Into  the  history  of  the  causes  which  produced  the 
denudation  and  uniform  levelling  of  the  bottom  of  this  valley,  we  do 
not  propose  here  to  enter,  leaving  this  for  a  succeeding  report,  but  will 
pass  on  to  the  consideration  of  the  agencies  which  have  produced  the 
present  condition  of  the  surfa,ce  on  the  south  side  of  the  valley,  especi- 
ally in  their  bearing  on  the  distribution  of  the  auriferous  drift. 

It  has  been  shown  on  a  previous  page  that  the  rocks  of  the  ^'  Eastern 
Townships  "  extend  in  parallel  bands  in  a  north-east  and  south-west 
direction,  and  consist  of  three  series,  each  of  which  is  characterized  by 
a  different  degree  of  hardness  or  capacity  for  resisting  erosion,  hence 
the  old  gneisses  and  schists  now  occupy  the  more  elevated  portions  of 
the  country,  while  the  belts  underlain  by  slates  and  limestones  have 
suffered  the  most  wear  and  denudation.  In  areas  of  Cambro-Silurian 
rocks,  although  the  strata  are  everywhere  tilted  at  a  high  angle,  they 
are,  nevertheless,  worn  down  nearly  to  a  uniform  surface,  which  in  Baae-levell- 
some  places  is  so  level  as  to  resemble  a  marine  plain.  This  is  especi-  ^^^' 
ally  the  case  on  the  divide  between  the  Chaudi^re  and  St.  Francis 
waters,  also  westward  towards  Lake  Megantic,  and  about  the  source 
of  Ditton  River.  Comparatively  level  tracts  were  also  observed  on 
both  sides  of  Coatioook  River,  and  in  a  number  of  other  places. 
Crustal  movements  have  doubtless  taken  place  at  repeated  intervals 
here  throughout  the  geological  history  of  the  region,  producing  deforma- 
tions ;  but  notwithstanding  these  the  agencies  of  erosion  have  un- 
ceasingly   continued    their    work  of  reducing   it  to  a  base-levelled 
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Conditioni 
affectingriver-  ^ 
valleys. 


surface.  Taken  as  a  whole  it  now  presents,  therefore,  different  physi- 
ographic features  from  what  it  did  originally,  or  indeed,  at  any  inter- 
mediate stage  of  its  geological  history. 

The  ancient  river-valleys,  dislocated  portions  of  which  now  only 
remain,  would,  however,  seem  to  show  that  the  wide  interior 
valley  above  referred  to,  occupied  by  Cambro-Silurian  rocks, 
must  have  assumed  nearly  its  present  relations  in  early  Palaeozoic 
ages,  as  the  rivers  have  followed  a  considerable  gradient  for  a 
long  time,  geologically  speaking,  until  their  channels  became  inter- 
rupted by  the  orogenic  uplifts  shown  on  a  previous  page.  The 
denudation  and  general  lowering  of  the  surface  has  been  greatest 
in  the  drainage  basins  of  the  St.  Francis  and  Chaudiere  rivers,  these 
having  sufficient  erosive  power  to  cut  passages  for  themselves  through 
the  range  of  mountains  nearest  the  St.  Lawrence  (the  Sutton  Moun- 
tains) and  wear  their  channels  down  nearly  to  the  base-level  of  erosion. 
The  other  rivers  flowing  in  this  interior  basin,  not  having  such  power 
of  erosion,  had  to  seek  outlets  by  the  Chaudiere  and  St.  Francis,  being 
unable  to  cut  channels  for  themselves  directly  across  the  range  referred 
to.  Between  the  erosion  of  these  latter  rivers  and  the  orogenic  forces 
which  raised  the  Sutton  Mountain  range  there  would  seem  to  have  been 
a  long  struggle  for  the  mastery,  hence  we  find  the  old  channels  of  these 
still  traceable  across  the  uplifted  belts  or  mountain  ranges  with  more  or 
less  distinctness.  But  the  orogenic  forces  seem  ultimately  to  have 
How  the  lonjr  R*^"^®^  ^^®  ascendancy  and  the  dislocated  portions  of  the  ancient  river- 
valleys  in  the  synclinal  basins  became  receptacles  for  the  drainage 
waters,  and  thus  formed  the  long  narrow  north-and-south  lakes 
already  described.  The  lakes  seem  to  have  stood  at  considerably  higher 
levels  at  one  time  than  they  do  now,  before  wearing  down  their  present 
outlets.  All  the  ancient  rivers  of  the  region  have  thus  been  forced  to 
cut  out  new  channels  for  themselves  by  the  orogenic  upheaval  referred 
to,  except  the  Chaudiere  and  the  lower  part  of  the  St.  Francis. 


north-and- 
south  lakes 
were  formed. 


.nspon 
tion  01 
material. 


The  transportation  of  material  by  the  Chaudiere  and  St.  Francis 
rivers  from  their  upper  drainage  basins  towards  the  St.  Lawrence 
plain  throughout  their  long  existence  must  have  been  enormous.  Not- 
withstanding the  large  amount  of  eroded  material  thus  swept  away, 
and  the  consequent  reduction  of  the  land  surface  within  the  drainage 
basins  of  these  two  large  rivers  to  a  lower  level  than  in  other  parts  of 
the  interior  valley  occupied  by  Cambro-Silurian  sediments,  yet  thick 
sheets  of  superficial  deposits  mantle  and  conceal  the  rocks  from  view 
everywhere  within  this  valley.  The  hill  and  mountain  ranges  present 
their  denuded   summits,  often  of  bare  rook,  above  the  valleys  while 
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intrasiye  masses,  such  as  Owls  Head,  Orford,  Big  and  Little  Ham 
mountains  loom  up  above  the  whole  surrounding  country,  imposing  in 
their  isolation. 

The  deposits  now  occupying  the  surface  of  the  region,  being  largely  Protective 
boulder-clay,  have  a  preservative  effect  upon  the  rocks,  and  therefore,  deposits, 
except  on  summits  bared  by  ice-action,  and  along  river-valleys,  there 
must  be  less  subaerial  or  atmospheric  disintegration  going  on  than 
in  pre-glacial  ages.  The  glacial  period  itself  was,  however,  one  of 
great  denudation,  and  had  a  wonderful  levelling  effect,  sweeping  the 
material  off  the  higher  ground  and  filling  the  valleys.  This  agency 
and  its  effects  upon  the  distribution  of  the  deposits  of  the  region  may 
now  be  considered. 


Glaciation. 

The  glaciation  of  the  St.  Lawrence  valley  presents  many  remarkable  Glaciation  of 
and  complex  features.     Three  or  more  systems  of  land-ice  and  at  least  **^®  region, 
one  system  of  floating  ice  are  indicated  by  the  facts  collected  in  the  field. 
First,  there  seems  to  have  gathered  upon  the  North-east  Appalachians 
a  glacier  or  system  of  glaciers  in  the  early  Pleistocene,  independent 
of  any  other  ice-sheet.     This  ice  flowed  outward  from  one  or  more  Appalachian 
central  gathering-grounds  in  radial   lines,  northward,  eastward  and  ^^^®"- 
southward.     The  main  n^W  appears  to  have  been  in  northern  New 
Hampshire  and   in   the  '* Eastern   Townships"  of   Quebec.     This  is 
the  ice  which  produced  the  principal  striation  of  the  province  of  Que- 
bec east  of  the  Chaudi^re  River  and  head  of  the  St.  John  waters,  also 
the  striation  of  New  Brunswick  and  the  New  England  States.   The  striae 
of  the  Appalachian  glacier  have  been  traced  on  the  south  slope  of  the 
St.  Lawrence  valley  nearly  from  the  International  boundary  down  to 
the  foot-hills  and  in  some  places  to  the  bottom  of  the  marine  plain. 

Succeeding  this  was  the  invasion  of  ice  from  the  north  and  north-  Laurent ide 
west, — the  Laurentide  or  Labradorian  glacier  of  Dr.  G.  M.  Dawson  8>l*ci®''. 
and  Mr.  A.  P.  Low, — the  southern  and   south-eastern  limits  of  which 
will  be  defined  in  the  sequel.     Below  the  city  of  Quebec  no  evidences 
of  this  ice  having  crossed  the  St.  Lawrence  River  were  found. 

A  second  glacier  or  system  of  glaciers  flowed  off  the  Laurentian 
plateau  in  a  south-westerly  direction,  the  striation  produced  by  it  hav- 
ing been  observed  principally  upon  the  southern  slope  of  the  plateau 
and  in  the  bottom  to  the  St.  Lawrence  valley.  This  striation  is  later 
than  the  south  to  south-east  striation  and  is  superposed  on  it. 
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Local  glaciers.  Towards  the  close  of  the  glacial  period,  during  the  melting  or  retir- 
ing stage  of  the  glacier  systems  referred  to,  a  number  of  local  glaciers 
crept  down  the  slopes  in  various  directions  as  they  were  influenced 
by  the  topographical  features. 

Floating  ice.  The  lower  slopes  and  the  rock  surfaces  in  the  great  marine  plain  of 
the  St.  Lawrence  valley,  have  been  striated  by  ice  which  appears  to 
have  been  sea-borne  and  to  have  been  carried  westward,  or  up  the 
valley.  This  implies  a  submergence  of  several  hundred  feet  below  the 
present  level. 

In  the  following  list  of  striae  each  of  the  three  or  four  systems  will 
1  be  separately  grouped  in  what  seems  to  be  their  chronological  order. 

The  data  upon  which  they  have  been  separated  are  the  courses  of  the 
strise,  with  the  stoss  side  noted  wherever  observed ;  the  weathered  con- 
dition of  the  rock  surfaces  glaciated  by  the  earliest  ice  as  compared  with 
that  of  those  striated  by  the  latest  ice ;  the  superposition  of  one  set  of 
strise  upon  another  on  the  same  exposures,  the  character  of  the  boulder- 
clay  produced  by  each,  etc. 

The  striae  are  all  referred  to  the  true  meridian,  and  the  elevations 
to  mean  sea-level. 

Stoes  aide.  To  avoid  repetition,  the  word  **  stoss  side,"  though  not  used,  is  to  be 

understood  with  a  reverse  bearing  after  each  recorded  observation 
of  the  courses  of  striae.  Where  the  '*  stoss  side  "  is  not  known,  or  is 
uncertain,  the  fact  will  be  stated. 


Stria  produced  by  the  Appalachian  System  of  Olaciert, 


Strieeof 

Appalachian 

ice. 


No. 
1. 
2. 
3. 


At  Ste.  Flavie,  N. 

Near  Bic  station,  Intercolonial  railway,  N.  20*  W.  and  N.  30*  W. 
At  Trois  Pistoles  station.  Intercolonial  railway,  N.,  N.  2*  E.,  N.  6*  E.,  N.  20" 
E.,  N.  2r  E.,  N.  85°  E.,  N.  40**  E.,  N.  46"  E.,  N.  SO"  K,  N.  55"  E.,  N.  68°  E., 
N.  64"  K,  and  N.  74"  E.;   also  N.  4"  W.,  N.  6"  W.,  N.  10"  W.,  N.  12"  W.,  N. 
14"  W..  N.  20"  W.,  N.  26"  W.,  N.  32»  W.,  N.  34"  W.,  N.  86"  W.,  N.  40"  W. 
The  dominant  course  is  N.  2"  E. 
4.  In  the  second  concession  behind  Trois  Pistoles,  N.  20"  W.    Height  435  feet. 
6.  In  the  third  concession,  N.  40"  W.,  and  N.  60"  W. 

6.  At  Riviere  du  Loup,  in  the  second  concession,  N.  18"  W.,  N.  25"  E.,  etc. 

7.  On  the  Temiscouata  road,  near  St.  Honor^  N.  40"  W. 
Near  Montmagny  station,  Intercolonial  railway,  N.  62"  E.,  N.  67*  E,,  and  N. 

72"  E. 
South-east  of  Montmagny  station,  N.  22"  E.,  N.  52"  K,  N.  62"  E.,  N.  72"  K; 
also  N.  8"  W.,  and  N.  18"  W.    Height  465  feet 

10.  Ten  or  twelve  miles  south-east  of  Montmagny  station,  N.  8"  W.,  N.  32"  E.,  and 

N.  42"E.    Height  1,400  feet 

11.  A  mile  or  more  south  of  St  Gervais  village  on  the  road  to  St.  Lazare,  N.  38"  £.» 

and  N.  62"  W. 


8. 


9. 
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12.  Further  south  on  the  same  road,  N.  43''  E.  Striae  of 

18.  Half  way  between  St.  Gervais  and  St.  Lazare  villages,  on  great  bosses,  N.  33^  E.  Appalachian 

14.  At  St  Lazare,  N.  33*  E.,  N.  43°  E.,  and  N.  7"  W.  ice-C<m«. 

15.  On  the  road  from  St.  Lazare  to  St.  Clare,  N.  7°  W.    (See  No.  328). 

16.  West  of  last  observation,  N.  2*  W. 

17.  Two  concessions  west  of  St.  Lazare,  on  St.  Clare  road,  N.  61"  W.    (Later,  S.  ST 

E.) 

18.  East  side  of  St.  Clare  vUlage,  N.  T  W.,  N.  17''  W. 

19.  West  of  St  Clare,  on  St  Anselme  road,  N.  22**  W.,  and  N.  25''  W. 

20.  At  northern  base  of  St.  Anselme  mountain,  15  miles  south-east  of  L^vis,  N.  43® 

E.     Height  555  feet. 

21.  On  top  of  St  Anselme  mountain,  N.  47*'  E.,  andN.  62*  E.    Height  630  feet 

22.  At  Ste.  Marguerite,  N.  T  W.    Height  1,120  feet. 

23.  In  another  place  at  Ste.  Marguerite,  N.  42°  W. 

24.  On  road  from  Bisson  to  Sts.  Anges,  N.  44°  E.    Height,  850  feet. 

25.  Three  miles  west  of  West  Frampton,  N.  2r  E.,  and  N.  61°  E.  Height,  1,460  feet. 

26.  To  the  south-west  of  West  Frampton,  N.  42°  W. 

27.  Further  to  the  south-west,  on  the  same  road  on  which  No.  26  striee  were  seen 

Nrw. 

28.  Some  rods  further  to  the  south-west,  N.  1°  E.    Well  defined. 

29.  On  the  southern  brow  of  the  same  ridge,  N.  17°  W.,  and  N.  3°  E. 

30.  South-west  of  St  Odilon,  N.  6°  W.,  and  N.  4°  E. 

31.  Between  Colway  and  Des  Plantes  rivers,  N.  6°  W.,  N.  4°  E.  etc 

32.  On  road  on  south  side  of  Riviere  des  Plantes,  N.  19°  E.,  N.  24°  E.     Height, 

775  feet 

33.  Half  a  mile  east  of  Ste.  Rose  church,  N.  9°  E.     Height,  1,485  feet. 

34.  On  road  from  Etchemin  Lake  to  Culdaff  P.O.,  N.,  9°  E. 

35.  On  the  same  road  nearer  Culdaff  P.O.,  N.  16°  W. 

[36.  South-east  of  Culdaff  P.O.,  N.  16°  W.,  and  N.  1*  W.    Doubtful  whether  these 
are  earliest  or  latest 
37.  About  two  miles  east  of  limits  of  Rigaud  Vaudreuil  seigniory,  N.  16°  W.    Simi- 
lar courses  occur  to  the  west  within  three  miles  of  St  Fran9ois  village. 

138.  East  of  Jersey  Mills  P.O.,  N.  15°  W.,  N.  20°  W.,  N.  22°  W.,  and  N.  2°  W.  The 
last  may  belong  to  the  latest  glaciation. 

39.  On  hill  slope  between  St.  Franjois  and  Gilbert  River,  N.  IT  W.    Height,  800 

feet. 

40.  South-east  of  St  Francis  station,  Quebec  Central  railway,  N.  62°  E. 

41.  In  another  place  near  above  course,  N.  4°  E. 

42.  At  Marlow,  P.O.,  N.  26°  W.,  N.  36°  W.,  and  N.  46°  W. 

43.  On  Lot  30,  Lini^re,  N.  46°  W. 

44.  East  of  road  between  St.  Henri  and  St  David  concessions,  Aubert  Gallion,  N. 

5°W.    Height,  920  feet 

45.  West  of  Chaudiere  River  at  St  Fran5ois,  Beauce,  N.  6°  W. 

46.  Along  second  concession  road  W.  of  St  Fran5oi8,  N.  14°  E.,  N.  24°  E.    Height 

1,120  feet 

47.  On  same  road  further  north,  N.  6°  W. 

48.  South  of  Bras  River,  wept  of  Chaudiere,  N.  4°  E.    Height  about  860  feet 

49.  On  road  going  from  Ste.  Marie  to  St  Sylvester,  near  Riviere  Beaurivage,  N.  4°  B« 

50.  East  of  St.  Victor  de  Tring,  N.  12°  E.    Height,  1,226  feet 

51.  In  another  place  nearer  St  Victor  de  Tring,  N.  10°  E. 

52.  West  of  same  place,  N.  16°  E.,  N.  20°  E. 

63.  Further  west  of  St.  Ephrem  de  Tring,  N.  14°  K    {See  No.  272.) 

54.  Near  St  Ephrem  on  hill  summit,  N.  2°  E. 

55.  North  of  St  Ephrem,  on  road  to  Bioughton,  N.  12°  E.,  and  N.  18°  E.    Height 

1,250  feet 
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isB  of  66.  Six  or  seyen  miles  from  Broughton,  on  same  road,  N.  2^  E.  with  a  S 

Pt^chian  Buperpoeed  on  it.    AlaoN.  Se'W.    Height,  1,260  feet. 

67.  About  five  miles  south  of  Broughton  station,  Quebec  Central  ndlwi 

with  S.  66^  £.,  striiB  also. 

68.  Near  Broughton  sUtion,  N.  6"  W.,  N.  12^  W.,  and  N.  14°  W. 

69.  On  road  from  Broughton  to  Leeds  and  Inyemess,  N.  9*"  £. 

60.  Near  Leeds  on  northern  slope  of  range,  N.  24**  E.    Height,  1,360 

course  occurs  on  several  exposures  here. 

61.  Between  Leeds  and  Inverness,  N.  12"  E.,  N.  16*>  E. 

62.  Near  brow  of  mountain  before  descending  on  marine  plain  of  St  Lawn 

N.  14*'  E.    Height,  896  feet. 

63.  South  of  Ste.  Julie,  near  Bate,  N.  52"  E.,  and  N.  64**  K     Height,  1,0 

64.  South-east  of  Wolfeatown,  N.  1"*  W.     Height  about  1,250  feet 

66.  On  same  road,  near  NicoletLake,  N.  2^  W.,  crossed  by  a  later  S.  E.  oour 

66.  Still  nearer  Nicolet  Lake,  N.  16**  W.,  N.  W  W.    Height  about  1,000 

crossed  by  a  S.  E.  course. 

67.  North  of  South  Ham,  N.  20**  E.    Height,  960  feet 

68.  At  South  Ham,  N.  6*"  W.,  N.  16"  W.,  and  N.  25"  W.    Crossed  by  1 

(No.  241.) 

69.  Between  South  Ham  and  Marbleton,  N.  10"  W.,  and  N.  15"  W.    Nu 

70.  At  limekilns,  Marbleton,  N.  26"  W.,  and  N.  30"  W. 

71.  West  of  St  Romaine,  N.  5"  W.,  N.  10'  W.     Height  about  1,400  feet 

72.  Two  miles  east  of  Forsyth.     (Also  No.  276.) 

73.  Half  way  between  Forsyth  and  St.  Ephrem,  N. 

74.  Three  miles  from  East  Angus,  on  road  to  Cookshire,  N.  36"  E. 

75.  About  a  mile  from  Cookshire,  on  same  road,  N.  25"  E.,  and  N.  30"  K 

76.  Two  or  three  miles  south-east  of  Scotstown,  near  Canadian   Pacii 

N.  35"  W.,  N.  45"  W.,  and  N.  63"  W.    Height  about  1,200  feet 

77.  Near  MacLeod  crossing,  N.  56"  W.,  in  several  places. 

78.  North    of    Nadeau   crossing,  Canadian    Pacific  railway,  and    eae 

Megantic,  N.  46"  W.,  and  N.  66"  W.,  besides  (Na  189). 

79.  On  Stoke  Centre  road,  north  of  St.  Francis  River,  N.  65"  E.     Heigl 

80.  On  the  same  road,  five  miles  from  St.  Francis  River,  due  W, 

81.  Further  to  northeast,  N.  45"  W.     Height,  865  feet 

82.  At  slate  quarry  near  Danville,  N.  18"  W. 

83.  West  of  Danville.  N.  W.     Height,  760  feet 

84.  At  Stoke  Lake,  N.  55"  W.     Height,  800  feet 
86.  'South  of  Stoke  Lake,  N.  66"  W.    Numerous. 

86.  Seven  or  eight  miles  east  of  Windsor  Mills,  N.  85"  W.     Height,  850  f 

87.  About  two  miles  east  of  Windsor  Mills,  S.  85"  W.     Height,  600  feet 

88.  One  mUe  east  of  Windsor  Mills,  N.  75"  W.,  N.  83"  W.,  and  S.  85"  W 

600  feet 

89.  West  side  of  St.  Francis  River,  opposite  Windsor  Mills,  N.  85**  W. 

bury,  N.  85«  W.     Height,  590  feet 

90.  On  the  east  side  of  Sheflford  Mountain,  N.  45"  W. 

91.  On  road  from  Knowlton  to  Sweetsburg,  N.  20"  W.    In  another  pla 

north,  N.  5"  E. 

92.  Three  or  four  miles  from  Sweetsburg,  on  same  road,  N.  83"  W.,  or 

southerly  trending  set,  (No.  150.) 

93.  Another  exposure  shows  N.  83"  W.,  crossed  by  a  later  set  S.  67**  W. 

94.  Two  miles  from  Sweetsburg,  N.  ST  W.,  varying  to  S.  5T  W.,  crossed 

set,  (No.  160.) 
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96.  South-west  of  ''Pinnacle,"  Sutton  Mountain  on  road  from  Abbott  comer  to  Strieof 

Riohford,  Vermont.    N.   62*  W.,  and  S.  8&>  W.    Numerous.     In  other  places  Appalachian 
in  this  locality  N.  42°  W.,  N.  52"  W.,  etc.    (See  No.  138.)  *  loe—CorU. 

96.  South  of  Phillipsburg,  Missisquoi  Bay,  N.  38"*  W.    Imperfect. 

Striation  produced  by  the  earlier  Laurentide  Olaeier, 

97.  At  St.  Eustaohe,  north  of  Portneuf,  Canadian  Pacific  railway,  S.  12°  E.,  S.  45^  Stria  of 

£.    Height,  .375  feet.  earlier  Lau- 

98.  Near  Belair  station,  Canadian  Pacific  raUway,  S.  84°  E.    (This  ice  moved  down  rentide 

the  valley  of  Rivi^  du  Cap  Rouge.) 

99.  At  Grand'  M6re,  St.  Maurice  River,  S.  25°  E.    Height,  676  feet. 

100.  South  of  Maskinonge  Lake,  S.  28°  E.,  and  S.  83°  E.    Height,  675  f«)et. 

101.  In  another  place  near  Canadian  Pacific  railway  track,  S.  18°  £.    Height,  650 

feet. 

102.  Further  south,  S.  18°  E.  and  S.  9°  E.    Height,  640  feet 

103.  At  St.  Jerome,  S.  32°  E.,  S.  30°  E.,  S.  8°  E.,  S.  3°  E.,  S.  3°  W.,  and  S.  16°  W. 

Height,  820  feet. 

104.  On  a  boss  on  bank  of  North  River,  at  St.  Jerome,  S.  12°  E.  and  S.  50°  E. 
106.  At  iron  mines,  west  of  St  Jerome,  S.  5°  W. 

106.  North  of  St  Jerome,  S.  22°  E.  and  S.  40°  E.    Height,  736  feet. 

107.  At  Ste.  Camille,  S.  12°  E. 

108.  On  the  road  from  Lachute  to  Dunany,  S.  12°  E.    Height,  475  feet 

109.  North  of  Lachute,  S.  12°  E.  and  S.  32°  B. 

110.  North-east  of  Calumet,  S.  18°  W.  and  S.  28°  W.    Height,  530  feet 

111.  On  the  road  going  north  from  Calumet  station,  Canadian  Pacific  railway,  S.  2° 

E.  and  S.  12°  E.    Height,  635  feet. 

112.  Along  Rouge  River  valley,  one  mile  north  of  the  Canadian  Pacific  railway  sta- 

tion, at  Calumet,  S.  2°  E.    Height,  400  feet    Further  up  river,  S.  ir  E.,  in 
two  places.    Height  also  400  feet 

113.  North  of  Papineauville,  S.  9°  W. 

114.  North  of  Buckingham,  near  Mayo,  two  courses,  S.  31°  K  and  S.  9°  W.  to  S.  14° 

W.    On  weathered  exposures. 
116.  Near  last  mentioned  locality,  vie.,  at  Emerald  mine,  S.  11°  E. 

116.  West  of  Buckingham,  glaciated  bosses  with  two  stoss  sides  occur,  one  to  the 

north,  another  to  the  east ;  but  no  distinct  striae  were  detected. 

117.  Near  Old  Chelsea,  in  Gatineau  VaUey,  S.  10°  K  to  S.  20°  E. 

118.  In  Chichester,  opposite  Pembroke,  S.  29°  E.    Heavy.    Height,  625  feet. 

119.  At  Chippewa  Creek,  two  or  three  miles  north  of  North  Bay,  S.  14°  W. 

120.  On  ledges  north  of  North  Bay,  S.  4°  W.  and  S.  9°  W.    Height,  660  to  670  feet 

121.  At  Klook's  Mills  both  the  southward  and  south-westward  sets  of  striae  were 

observed. 

122.  At  Madawaska  station  (Ottawa,  Amprior  and  Parry  Sound  railway),  south- 

ward striation  was  observed. 

123.  Half  a  mile  south  of  Perth,  two  or  three  courses  of  stria  occur,  often  in  the  same 

surface,  the  oldest  being  S.  28°  £.    Height,  436  feet 

124.  Aboht  two  miles  south  of  Perth,  older  striae,  S.  28°  E.  and  S.  83°  K    These  are 

nearly  effaced  by  a  later  south-west  set    Height,  436  feet 
126.  West  of  Bathurst,  Canadian  Pacific  railway,  strise  were  observed  with  courses 
trending  from  north  to  south,  and  another  set  from  north-east  to  south-west 

126.  At  Tweed  station,  Canadian  Pacific  railway,  S.  14°  K,  S.  16°  E.,  S.  46°  E.,  and 

S.  1°  W. 

127.  About  three  miles  north  of  Smiths  Falls,  S.  1°  W.,  inseveral  places,  also  S.  3°  W. 
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Stri»  of  128.  South  of  Smiths  Falls,  S.  4**  E.,  S.  1*  W.,  and  S.  6°  W. 

earlier  Lau-      129.  On  Wolfe  Island,  foot  of  Lake  Ontario,  S.  21"  W.,  S.  31''  W.,  S.  81**  E.,  eta 

T*^-^^®  nn^ni  Height,  250  leet. 

giaaer-Ctoni.  ^^   ^^  Clayton,  N.Y.,  S.  21''  E.,  S.  ir  E.,  and  S.  6"  E. 

131.  At  Morristown,  N.Y.,  S.  25"  E.,  and  S.  40" E.    On  another  exposure,  S.  T  E. 

On  the  higher  grounds  south  of  Morristown,  S.  8"  W. 

132.  At  Nevin's  quarry,  west  of  Ogdensburg,  N.Y.,  S.  5"  E.,  S.  18"  E.,  S.  23"  E.  and 

S.  22"  W.    The  S.  5*^  E.  striae  are  the  heaviest.    Superposed  on  these  are 
south-west  striae  which  inay  be  due  to  floating  ice. 

133.  About  four  miles  south  of  Ogdensburg,  S.  10"  E.,  in  several  places.    Light. 
184.  At  Prescott,  Ont.,  S.  15"  E,  and  S.  18"  E.    Another  finer  set  (No.  35L) 

superposed  on  these. 
134i.  Near  St  Albans,  Vt,  S.  12"  E. 

135.  On  the  south-east  side  of  a  ridge  behind  St.  Albans,  Vt.,  S.  14"  W.  and  S.  18"  W. 

136.  South  of  Phillipsburg,  Que.,  S. 

137.  On  the  ridge  just  west  of  St.  Armand  station,  S.  38"  W.,  and  S.  33"  W. 

138.  On  the  road  fiom  Abbott  Comer  to  Richford,  Vt.,   S.  52"  E.,  and  S.  42"  E., 

crossing  N.W.  stris. 

139.  At  foot  hills  north-east  of  "Pinnacle,"  S.  42"  E.  and  S.  2r  E.    Height,  960  feet. 

140.  South-east  of  "Pinnacle,"  Sutton  Mountain,  S.  32"  E. 

141.  On  the  west  side  of  Pigeon  Hill,  S.  22"  E. 

142.  Two  miles  south  of  St.  Armand,  at  International  boundary,  S.  18"  W. 

143.  A  mile  east  of  St.  Armand,  S.  46"  E. 

144.  At  Frelighsburg,  S.  2r  K.    Height,  500  feet 

145.  South-east  of  Dunham,  west  of  Sweetsburg,  S.  40"  E. 

146.  On  the  road  going  south  from  East  Dunham,  S.  60"  E.  and  S.  66"  E ;   well 

marked. 

147.  In  another  place  near  by,  S.  34"  E. 

148.  On  north-west  slope  of  ridge,  three  miles  west  of  Sweetsburg,  S.  72"  E.  and  S. 

52"  E. 

149.  In  another  place  on  same  slope,  facing  St  Lawrence  plain,  S.  28"  K 

160.  On  hill  south  of  Sweetsburg,  S.  54"  E. ;  another  oonomon  course  here  is  S.  62"  E. 

151.  At  Knowlton  village,  S.  12"  E. 

152.  On  summit  of  Shefford  Mountain,  in  a  hollow,  S.  56"  E. 

153.  On  south-west  side  of  SheflFord  Mountain,  S.  62"  E. 

154.  East  of  West  Sheflford,  S.  3r  E. 

155.  Near  Iron  Hill,  Brome  Mountain,  S.  52"  E. 

156.  In  Bolton,  near  Grass  Pond,  S.  32"  E.,  S.  12"  E. 

157.  Near  Foster  junction,  and  at  South  Stukely,  Canadian  Pacific  railway,  S.  12"  E. 

158.  At  Eastman  station,  Canadian  Pacific  railway,  S.  32"  K  and  S.  12"  K 

159.  On  slope  of  Orford  Mountain,  S  53"  E.    Height,  1,400  to  1,500  feet. 

160.  On  same  slope  of  Orford  Mountain,  at  elevation  of  1,800  feet,  glaciated  surfaces 

were  noted,  but  without  distinct  striae  or  grooves.    Above  this  to  smnmit, 
2,860  feet,  no  glaciation  was  observed. 

161.  Near  the  foot  of  Orford  Mountain,  S.  23"  E.,  S.  33"  E. 

162.  South  of  Orford  Mountain,  S.  68"  E.,  or  N.  63"  W.,  stoss  side  indistinct 

163.  Along  the  Canadian  Pacific  railway,  north-west  of  Lake  Memphremagog,  S. 

23"  E.  and  S.  33"  E. 

164.  Between    Memphremagog  and  Magog  lakes,  in  several  places,  S.  13"  £.,  to  S. 

9"W. 

165.  North  of  Lake  Memphremagog  towards  Cherry  and  Eraser   lakes,  in  several 

places,  S.  14"  E.     Height,  800  to  915  feet 

166.  West  of  Lake  Memphremagog  towards  Orford  Lake,  S.  2"  W. 

167.  Two  miles  south  of  Geoigeville,  S.  28"  W.,  S.  8"  W.    Height,  800  feet 
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168.  On  west  side  of  Lake  Memphremagog,  three  miles  from  north  end,  S.  4''  K  Striae  of 

Height,  about  1,000  feet.  earUw  Lau- 

169.  On  east  side  of  this  lake,  near  Oliver,  P.  O.,  S.  12°  W.    Height,  1,000  feet.  SSdw^  CorU 

170.  At  cross  roads,  south  end  of  Little  Magog  Lake,  S.  9**  E.    Height,  715  feet 

171.  Near  cotton  mill,  Magog  village,  S.  8"  W.    Height,  700  feet. 

172.  Near  same  place  on  east  side  of  Magog  River,  S.  14*'  W.  and  S.  26**  W. 

178.  On  east  side  of  Lake  Memphremagog,  above  Magog  village,  ;S.  24**  W.  and  S.  l(f 

W.    Height  about  820  feet. 
174.  On  road  from  Magog  to  Katevale,  S.  8**  W.    Height,  900  feet. 
176.  West  of  Katevale,  S.  20''  W.  and  S.  14*^  W.    Height,  1,090  feet. 

176.  At  Katevale,  S.  10"  W.    Height,  845  feet 

177.  South-east  of  Massawippi  River,  S.  35**  E.    Height,  520  feet 

178.  At  International  boundary,  Maine  Central  railway,  S.  36**  E.,  and  S.  25°  E. 

Height,  1,118  feet 

179.  At  St.  Malo  station,  same  railway,  S.  45°  E. 

180.  West  of  Sawyerville,  S.  60*  K  and  S.  50  E. 

18L  About  a  mile  south  of  Dixville  station.  Grand  Trunk  railway,  S.  30**  E.    Height 
1,130  feet 

182.  On  granite  hills  further  south,  S.  80<'  E.    Height,  1,950  feet 

183.  On  road  from  Norton  Mills  to  Bamston,  not  far  from  International  boundary, 

S.  57*'  E.    Height  1,650  feet. 

184.  Further  west,  nearer  Bamston,  S.  33°  E.    Height,  1,345  feet. 

185.  On  road  from  Coaticook  to  Bamston,  S.  30<'  EandS,  25°  E.   Height,  1,265  feet 

186.  South  of  Chartierville,  at  foot-hills,  S.  55°  E.  and  S.  35°  E.    Height,    1,750 

feet  to  1,800  feet 

187.  On  road  from  Ditton  to  Scotstown,  S.  80°  E.  and  S.  60°  E.     And  on  another 

ledge  nearer  Scotstown,  S.  60°  £.  and  S.  SO''  E.    Height  about  1,350  feet 

188.  On  eastemmost  road  leading  from  Megantic  to  Spider  lake,  S.  86°  E.,  S.  76°  E. 

and  S.  62°  E.    Near  Spider  Lake,  S.  76°  E. 

189.  On  second  short  road  crossing  Canadian  Pacific  railway,   east  of  Megantic,  S. 

86°  E. 

190.  East  of  Agnes  P.O.,  or  Megantic,  on  south  side  of  Chaudi^re  River,  S.  86°  E. 

(numerous),  S.  66°  E.,  etc. 

191.  In  another  locality,  east  of  Megantic,  to  south  of  last,  S.  82*  E.  and  S.  66°  E. 

Height,  1,540  feet 

192.  At  north  end  of  Lake  Megantic,  S.  66°  E.  and  S.  56°  E. 

193.  Along  the  road  from  Megantic  to  Ste.  C^ile,  four  or  five  miles  from  lake,  S.  66* 

E.  and  S.  61°  E. 

194.  Near  Lowelltown,  Me.,  along  Canadian  Pacific  railway,  S.  86°  E.,  S.  80°  E.,  S. 

73°  E,  S.  69°  E.  and  S.  66°  E. 

195.  At  Hampden  Settlement,  Que.   S.  45°  E.    Height,  1,566  feet. 

196.  Further  east  on  same  road,  near  cross  roads,  S.  60°  E.,  and  S.  16°  E.    Height, 

1,770  feet 

197.  Near  McLeod  crossing,  Canadian  Pacific  railway,  S.  85°  E.  and  S.  52°  E.     In 

another  place  near  last,  S.  45°  E. 

198.  At  Scotstown,  several  sets,  the  most  distinct  being  S.  66°  E. 

199.  On  the  Macnamee  road,  west  of  Scotstown,  S.  60°  E.  and  S.  55°  E.    Light. 

Height,  about  1,330  feet 

200.  Four  miles  west  of  Scotstown,  S.  76°  E. 

201.  At  Compton  vilUge,  S.  65°  E.  and  S.  45°  E. 

202.  At  Cookshire,  S.  58°  E.  and  S.  48°  K 

203.  On  second  cross-road  west  of  Sherbrooke,  on  north  side  of  Magog  River,  S.  18°  E. 

Height,  800  feet 

204.  At  Sherbrooke,  S.  54°  E.,  S.  62°  E.,  and  S.  48°  E. 
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Striffi  of  206.  Three  milee  north  of  Sherbrooke  along  Gnmd  Trunk  railwfty,  S.  35  K    Height 

earlier  Lau-  430  feet 

SSde^Conf  ^^-  ^^^  ^^®  ^  ^^^  ^^^  ^^^  ^^  Sherbrooke,  S.  16*  E.,  S.  1*  W..  and  S.  6"  W. 
Height,  about  600  feet. 
207.  Half  a  mile  further  east  on  north  side  of  St.  Francis  River,  S.  40^  E.,  S.  36''  E. 

and  S.  80"  E. 
206.  Near  Asoot  station,  Quebec  Central  railway,  S.  81 »  E.  and  S.  63°  E.    Height, 
640  feet, 

209.  At  junction  of  two  roads  leading  from  Sherbrooke  to  Ascot,  S.  56**  E.   Height 

990  feet 

210.  From  one  to  two  miles  west  of  Ascot,  S.  56°  E.    Height,  850  to  876  feet 

211.  East  of  St.  Francis  River,  on  east  road  leading  to  Stoke  Centre,  S.  44°  E.  and 

S.  30°E.    Height,  650  feet 

212.  At  junction  of  two  roads  leading  to  Stoke  Centre,  S.  46°  E.    Height,  950  feet 

213.  Near  Brompton  Falls,  St  Francis  River,  S.  40°  E,    Height  about  600  feet 

214.  Further  down  river,  at  the  same  place,  S.  36°  E.  and  S.  20°  E.    Height,  470  feet 
216.  About  a  mile  east  of  Windsor  Mills,  S.  36°  K    Height,  600  feet    (See  No.  88.) 

216.  Two  miles  east  of  Windsor  Mills,  S.  66°  E.    Height  about  the  same  as  last 

217.  At  Kingsbury,  S.  iV  E.    Height  690  feet    (See  Na  89.) 

218.  On  road  leading  direct  from  Kingsbury  to  Richmond  Junction,  north  of  first 

bend,  S.  66«»  E.    Light 

219.  At  Melbourne,  south-west  of  Richmond  Junction,  S.  60°  E.    Height,  686  feet 

220.  Seven  or  eight  miles  from  Windsor  Mills,  on  road  to  Wattopekah  Lake,  S.  41*  £. 

Height,  860  feet. 

221.  South  of  Stoke  Centre,  on  west  road  leading  to  Sherbrooke,  S.  76°  E.,  S.  66°  K, 

and  S.  66°  E. 

222.  On  the  same  road,  north  side  of  large  brook,  S.  61°  E.    Height,  860  feet 

223.  South  of  same  brook,  S.  66°  E.  and  S.  46°  E. 

224.  South-west  of  Richmond  Junction,  Grand  Trunk  railway,  S.  60°  E.    Height, 

700  feet. 

225.  On  a  northern  slope  further  west,  S.  46°  W. 

226.  Further  west,  on  Montreal  road,  S.  66°  E.    Height,  720  feet 

227.  Near  Lisgar  station.  Grand  Trunk  railway,  west  side,  S.  66°  E.  and  S.  46°  E. 

228.  On  a  boss  west  of  Danville,  S.  61°  E. 

229.  Half  way  between  Shipton  Hills  and  Danville,  S.  46°  K    Height,  740  feet 

230.  East  side  of  Shipton  Hills,  S.  22°  E.,  S.  20°  E. 

231.  At  slate  quarry,  south  of  DanviUe,  S.  74°  W.  and  S.  44°  W. 

232.  South  of  DanvUle  viUage,  S.  22°  E.  and  S.  20°  E.    Height,  660  feet, 

233.  On  hill  slope  south  of  Danville,  S.  36°  E.  and  S.  26°  E.    Height,  896  feet 

234.  On  hill  facing  the  St.  Lawrence  valley  at  Warwick,    Grand  Trunk  railway, 

S.  74°  E.,  S.  64°  E.,  etc.    Height,  860  feet 
286   Two  miles  west  of  Arthabaskaville,  on  hill  slope  facing  St  Lawrence,  S.  46°  K 
Height  about  870  feet 

236.  At  Arthabaskaville,  on  similar  hill  slope,  S.  8°  K 

237.  Three  miles  south  of  Angus  station,  Quebec  Central  railway,  S.  40°  E.  and 

S.  36°  E. 

238.  On  the  road  from  Angus  station  to  Cookshire,  near  latter  place,  S.  40°  E. 

289.  On  road  from  Dudswell  station,  Quebec  Central  railway,  to  Marbleton,  east  of 
lake,  S.  32°  E. 

240.  Near  Marbleton,  on  road  to  South  Ham,  S.  66°  E.  and  S.  66°  K 

241.  At  South  Ham,  S.  62°  E.  and  S.  46°  E. 

242.  Within  a  mile  or  two  of  Nioolet  Lake,  on  road  to  Wolfestown,  S.  86°  E. 
24a  North  of  Nicolet  Lake,  on  same  road,  S.  66°  E.  and  S.  36°  E. 

244.  Two  or  three  miles  north  of  Nicolet  Lake,  S.  86°  E.,  also  N.  76°  E.    Light  strie. 
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245.  Further  to  the  north-east,  S.  84''  £.    Light :  numerous.  StrisB  of 

246.  StiU  further  to  the  north-east,  S.  68*  E.    (See  No.  65.)  earUw  Lau- 

247.  Five  or  six  miles  south-west  of  Wolfestown,  S.  7(f  E.  glacier— Oimt 

248.  Between  St.  Pierre  Baptiste  and  Ste.  Julie,  about  a  mile  from  brow  of  mountain, 

s.  zr  E. 

249.  Near  brow  of  mountain,  on  same  road,  S.  86°  E.    Height,  950  to  1,000  feet 

250.  Two  or  three  miles  west  of  Ste.  Julie,  along  foot-hills,  S.  54**  E.    Stoss  side  in- 

distinct.   Height,  7(K)  feet 

261.  At  base  of  mountains  south  of  Ste.  Julie,  on  road  to  St  Pierre  Baptiste,  S.  22° 

E.    Height,  680  feet    The  same  course  occurs  in  other  places  on  this  road. 
25S.  South  of  Ste.  Julie  village,  S.  54''  E. 

254.  South-west  of  Ste.  Julie,  among  foothills,  S.  76"  E.  and  S.  62°  E. 

255.  On  road  from  Ste.  Julie  to  Inverness,  at  foot-hills,  S.  56°  K    Height,  750  feet 

256.  On  brow  of  slope,  going  south  on  same  road,  S.  56°  E.    Height,  895  feet. 

257.  Still  further  south  on  olope,  S.  46°  E.,  in  several  places. 

258.  Just  east  of  cross  roads  between  Inverness  and  Leeds,  S.  26°  E. 

259.  Further  south  on  road  to  Leeds,  S.  46°  E.  and  S.  36"  E. 

260.  North  of  Leeds,  S.  56"  E.,  S.  46°  £.,  etc.    {See  No.  60.) 

26L  South  of  Leeds  near  Harvey  Hill,  on  road  to  Broughton  station,  Quebec  Central 
railway,  S.  86"  E.    Height,  1,150  feet. 

262.  At  Broughton  station,  Quebec  Central  railway,  S.  82°  E. 

263.  At  Weedon  station,  Quebec  Central  railway,  52°  K    Height,  1,170  feet 

264.  At  west  end  of  Lake  Aylmer,  &  76°  E.    Height,  1,075  feet 

265.  Near  Stratford  P.O.,  S.  66°  E.  and  S,  52"  E.    Height,  1,175  feet 

266.  Between  Stratford  and  Stomoway,  S.  56"  K 

267.  East  of  Stomoway,  in  a  valley,  S.  60°  E. 

268.  At  St  Remain  church,  S.  86°  E.  and  S.  66"  E.    Height,  1,400  feet 

269.  On  road  from  Broughton  to  St  Ephrem  de  Tiing,  six  or  seven  miles  from 

Broughton,  S.  66"  E.    (See  No.  56.) 

270.  On  same  road  north  of  Bras  River,  S.  66"  E. 

271.  East  of  St  Ephrem  on  road  to  St  Victor  de  Tring,  &  86"  E.  and  S.  66"  E. 

272.  Half  a  mile  or  more  to  the  east  of  last,  S.  34"  E.     (See  No.  53.) 

273.  At  St  Victor  de  Tring,  S.  50"  E.  to  S.  60"  E. 

274.  Halfway  between  St  Ephrem  de  Tring  and  Forsyth,  S.  56°  E. 

275.  About  twomUes  east  of  Forsyth,  a  66"  E.     (See  No.  72.)    Height  about  1,300 

feet 

276.  At  Forsyth  (St  Evariste  de  Forsyth),  S.  64"  E.  on  several  exposures. 

277.  Behind  R.C.  church  where  dislocated  slates  occur  S.  56"  E. 

278.  On  the  west  side  of  River  Tiemey,  S.  56"  E.  and  S.  46"  E. 

279.  About  a  mile  east  of  Lambton,  S.  56"  E.    Height,  1,300  to  1,400  feet 

280.  At  the  south  end  of  St  Francis  Lake,  S.  66"  E.  to  S.  70"  E. 
28L  Near  St  Elz^ar  in  two  places,  S.  56"  E.  and  S.  26"  E.    Light. 

282.  Further  south  going  up  hill,  S.  32"  E.    Fine  striae.    Height,  1,050  feet 

283.  At  St.  Elz^r,  S.  36°  E.,  or  the  reverse.    Stoss  side  indibtinct    Height,  915  feet. 

284.  On  road  from  St  Elzear  to  Ste.  Marie,  S.  52"  E. 

285.  North-west  of  Millstream,  near  St  Fran9ois,  Beauce  county,  at  rear  of  first 

concession,  S.  86"  E.,  S.  66"  E.,  and  S.  56"  E.    Height,  850  to  900  feet 

286.  On  west  side  of  Chaudi^re  River,  south-west  of  the  Devils  Rapids,  in  the  second 

concession,  S.  76"  E.    Height  about  960  feet 
Other  strie  in  rear  of  first  concession  near  here,  S.  66°  E. 

287.  At  east  end  of  road  between  St.  Henri  and  St  David  concessions,  S.  47"  "kt. 

Height,  920  feet 

288.  In  the  southern  part  of  Aubert  Gallion,  S.  53"  K    Numerous. 
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StrisBof 
earlier  Lau- 
rentide 
glacier— Con*. 


289.  About  a  mile  above  mouth  of  Riviere  du  Loup  on  east  side  of  Chaudi^re  River, 

S.  4r  W. 

290.  At  Jersey  Mills,  S.  Kf"  E.,  S.  64"  E.,  S.  56°  E.,  and  S.  48°  K 
Same  place  at  bank  of  Chaudi^re  River,  S.  52°  E.  and  S.  40°  K 

291.  At  Ste,  Marguerite,  east  of  Jersey  Mills,  S.  82°  E.    Height,  1,170. 

292.  One  or  two  miles  above  Jersey  Mills,  on  east  side  of  Riviere  du  Loup,  S.  62°  E., 

S.  46°  E.  and  S.  TT  E. 

293.  About  four  miles  from  Jersey  Mills,  on  old  Kennebec  road.  S.  7rE.  and  S.  72°  K 

294.  Seven  miles  above  Jersey  Mills  on  same  road,  S.  67°  E.     Height,  about  840  feet. 

295.  At  St.  Come,  S.  68°  E.,  S.  Sr  E.,  and  S.  20°  E.     Height,  936  feet. 

296.  In  second  concession  east  of  St.  Come,  S.  47°  E.    Height,  1,100  feet. 

297.  Near  Langevin  road,  in  several  places,  S.  47°  E.  and  S.  37°  E. 

298.  At  Marlow,  P.O.,  N.  88°  E.,  S.  80°  E.  and  S.  62°  E.    Height,  about  960  feet. 

299.  Further  south-west  on  Kennebec  road  at  school  house,  S.  52°  E.,  S.  42®  E.,  and 

S.  36°  E.    Height,  1,050  feet. 

300.  On  Lot  30,  Lini^re,  S.  46°  E.  and  S.  32°  E.     Height,  1,530  feet. 
On  another  exposure  here,  S.  27°  E. 

801.  At  Monument  stream,  S.  46°  E.,  S.  42°  E.  and,  S.  36°  E.    The  S.  46°  E.  strias 
may  be  N.  46°  W.  as  there  is  no  distinct  stossing. 

302.  At  International  boundary,  east  of  Line  House,  Kennebec  road,  S.  57°  E.  or  N. 

5r  W.,  stoss  side  doubtful.     Height,  1,950  feet. 

303.  Along  Kennebec  road  south  of  boundary  line,  S.  hT  E.  or  N.  bT  W. 

304.  Two  miles  south  of  boundary,  on  same  road,  S.  82°  E.,  S.  72°  K,  and  S.  66°  E. 
About  three  miles  south-west  of  boundary,  same  road,  S.  72°  E.,  S.  66°  E.,  S. 

62°  E.,  S.  66°  E.,  S.  62°  E.,  and  S.  46°  E.    Last  two  of  these  courses  light. 
806.  Along  Langevin  road  going  from  St.  Come,  and  before  reaching  head-waters  of 

Abenaquis  River,  S.  76°  E.  and  S.  45°  E.    Height,  1,245  feet. 
806.  South  of  Abenaquis  River,  on  same  road,  S.  6r  E.,  S.  AT  E.,  and  S.  ST  E. 

Height,  1,275  feet 
307.  North  of  Abenaquis  River  on  this  road,  S.  66°  E.,  S.  66°  E.,  and  S.  46°  E. 
306.  North  of  St.  Francis  station,  Quebec  Central  railway,  in  the  Chaudi^re  valley, 

S.  42°  E.,  S.  37°  E. ;  also  S.  IT  E. 

309.  Still  further  north  along  Quebec  Central  railway  track,  S.  72°  E.,  S.  66°  K,  S. 

62°  E.,  and  S.  66°  E. 

310.  On  south  side  of  Famine  River,  two  miles  from  the  Chaudi^re,  S.  86°  £.    Height 

about  1,000  feet.    In  another  place  further  east,  S.  46°  E. 

311.  On  the  road  from  St.  Francis  to  Gilbert  Hiver  gold  mines,  S.  62°  E.,  and  due  E. 

312.  Between  Famine  River  and  Lake  Etchemin,  S.  76°  E.    Height,  900  feet 

318.  South  of  Lake  Etchemin,  S.  76°  E.  and  S.  82°  E. 

314.  Between  Gilbert  and  Famine  Rivers,  in  Fief  Cumberland,  S.  67^  E. 
316.  Two  miles  east  of  St  Francis,  Beauce,  S.  AT  E. 

316.  Between  this  and  Chaudi^re  River,  S.  75°  E.  and  S.  60°  E.    Numerous. 

317.  Four  or  five  miles  west  of  St  Odilon,  S.  ST  K     Height,  1,260  feet 
8ia  At  mouth  of  Colway  River,  S.  76°  E.  and  S.  IV  E. 

319.  On  eastern  slope  of  Chaudi^re,  between  St  Joseph  and  Colway  River,  S.  67^  E. 

Height,  636  feet. 

820.  East  of  St.  Joseph,  two  or  three  miles,  S.  82^  E. 

821.  On  road  from  Bisson  to  Frampton,  second  concession,  S.  76°  E.    Height,  1,020 

feet 
322.  At  Ste.  Marie,  S.  50°  E. 

828.  About  a  mile  east  of  Ste.  Marie,  S.  46°  E.     Height,  890  feet. 
324.  Between  Ste.  Marie  and  Ste.  Marguerite  to  east  of  first  concession,  S.  72°  £.  and 

S.  62°  E.  Height,  1,080  feet    In  another  place  near  by,  S.  72°  E.   Height,  725 

feet 
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B5.  West  of  St.  Marguerite,  S.  88*'  E.     Height,  925  feet.  Striee  of 

126.  On  hill  at  Ste.  Marguerite,  facing  St.  Lawrence  River,  S.  80**  E.     In  another  earlier  Lau- 

place,S.83'E.     Height,  1,120  feet.  guS^r-C<mt. 

$27.  Two  conctasions  west  of  St.  Lazare,  S.  88**  E. 
S28.  At  St.  Clare  and  on  road  towards  St.  Lazare,  S.  78*  E. 

^riation  jyrodured  by  the  Second  or  Later  LaurerUide  Glacier  flowing  soiUh-westward^ 
OTf  perhapSy  partly  by  Floating  Ice. 

In  the  list  of  stria*  given  in  Mr.  A.  P.  Low's  report  on  the  Geology  and  Economic  gtri®  of  later 
Minerals  of  the  district  in  the  vicinity  of  Quebec,*  a  number  of  courses  with  a  south-  Lauren  tide 
wrest  trend  are  recorded  from  B(mhomme  Mountain,  Foesambault,  Bourg  Louis,  Ste-  glacier. 
A.nne  River,  etc   Some  of  these  were  noted  by  the  writer  during  the  summer  of  1897. 
Others  further  west  were  observed  as  in  the  following  list : — 
329.  At  St,  Jerome,  N.  78"  W.,  N.  66**  W.,  N.  ST  W.,  S.  Sr  W.,  S.  63''  W.,  S.  72" 

W.,  and  S.  6(f  W.    Height,  320  feet. 
530.  On  a  boss  on  the  bank  of  North  River,  at  St.  Jerome,  N.  82°  W.  and  S. 

72°  W. 

331.  On  the  road  from  St  Jerome  to  Ste.  Camille,  N.  82°  W.    Height,  440  feet. 

332.  Along  the  rood  from  Lachuto  to  Dunany,  N.  72°  W.  and  N.  82°  W.    Height 

475  feet. 

333.  North-east  of  Calumet,  S.  33°  W.     Height  580  feet. 

334.  Two  or  three  miles  north  of  Calumet,  S.  78°  W.    Height,  460  feet. 

335.  On  the  south-east  brow  of  Mount  Royal,  Montreal,  S.  67°  W. 

336.  On  the  north-east  brow,  imperfect  g^roovesand  stria,  S.  82°  W.,  S.  27°  W.,  and 

S.  22°W. 

337.  South-west  of  Ste.  Julie,  on  road  to  Lake  Williams,  on  mountain  slope  facing 

St.  Lawrence  Valley,  S.  45°  W.,  S.  15°  W.,  etc.  Height,  765  feet  (See  No.  240.) 
33a  Higher  up  on  slope,  S.  55°  W.  and  S.  30°  W.    Height,  900  to  1.000  feet 
339.  We^t  of  Warwick  station.  Grand  Trunk  railway,  on  brow  of  hill  facing  St. 

Lawrence  Valley,  S  74°  W.  and  S.  64°  W.    Height,  860  feet 
340  On  north-east  side  of  Shipton  Pinnade,  N.  85°  W.,  S.  85"  W.,  and  S.  75°  W. 

Height,  800  to  1,000  feet 
841.  On  direct  road  from  Richmond  Junction  to  Kingsbury,  due  W. 

342.  On  the  south-east  side  of  Shefford  Mountain,  S.  60°  W. 

343.  On  the  north-west  slope  of  Sheflford  Mountain,  N.  76°  W.    Height,  650  feet 

344.  On  the  summit  of  the  same  mountain,  near  the  western  slope,  S.  75°  W. 
346.  On  the  east  side  of  Brome  Lake,  S.  75°  W.     At  Knowlton  village,  S.  75°  W. 
346.  East  of  Pigeon  Hill,  Missisquoi  county,  S.  78°  W. 

847.  At  east  end  of  Beauhamois  canal,  S.  88°  W.,  S.  33°  W.  and  S.  28°  W.  Extensive 
ledges  striated.  Height,  from  50  to  75  feet  above  the  level  of  the  St.  Lawrence 
near  by.  On  the  shore  of  the  ri  ver  interrupted  strise  and  grooves  occur  trending, 
N.  82°  W.  The  ledges  grooved  in  the  direction  of  8.  38°  W.  have  a  N.  8r  W. 
course  superposed  on  them,  and  although  no  north -to-south  striation  was  seen 
yet  some  of  the  bosses  are  stossed  on  the  north  side. 

348.  Between  two  and  three  miles  west  of  Valleyfield,  on  the  bank  of  the  St  Lawrence, 
S.  45*^  W.,  S.  51°  W.,  and  a  84°  W.  These  stria  occur  on  three  exposures  and 
have  several  intermediate  courses.  Boulder-clay,  three  or  four  feet  deep  rests 
on  the  surface  of  the  ledges.  One  of  the  bosses  shows  a  stoss  side  to  the 
north  or  north-west  with  older  glaciation  than  the  south-west  set  The 
south-west  strise  trend  parallel  to  the  St  Lawrence  River. 

•  Annual  Report,  GeoL  Surv.  Can.,  vol.  V.  (N.  S.),  pp.  48-52  l. 
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Striffi  of  later    349.  At  the  Soulangee  canal,  S.  SCT  W.,  S.  40**  W.,  and  S.  d(f  W.,  with  a  great  number 

Lanrentide  of  intermediate  courses.    From  the  character  of  the  striation  upon  the  rocks 

^     '^'^        *  here  it  appears  to  have  been  produced  by  floating  ice.    The  boulder-clay  ia  in 

no  respect  different  from  that  due  to  land  ice. 

360.  From  three  to  four  miles  north  of  Presoott,  N.  70°  W.,  and  N.  80*  W. 

36L  Just  above  Prescott,  on  the  bank  of  the  St  Lawrence,  a  fine  set  superposed  on 

those  of  Na  184,  S.  50°  W.,  a  22"  W.,  and  S.  10°  W. 
362.  About  a  mile  north  of  Smiths  Falls,  S.  46°  W. 
358.  At  and  near  Lansdowne  station,  Grand  Trunk  railway,  S.  55°  W.,  S.  52°  W.» 

S.  40°W.,  andS.30°W. 
864.  About  five  miles  west  of  Lansdowne,  S.  50°  W. 

356.  At  Kevin's  quarry,  near  Ogdensburg,  N.Y.,  S.  80°  W.,  N,  78°  W.,  and  on 
another  exposure  S.  76°  W.,  and  S.  62°  W.  These  are  superposed  on  No.  132 
and  are  the  latest.    Some  of  them  may  be  be  due  to  floating  ice. 

356.  At  DeKalb  Junction,  New  York  Central  railway,  and  between  that  and  Phila> 

delphia  Junction  to  the  west,  the  north-east  to  south- west  striation  is  dominant. 
This  course  is  also  well  exhibited  on  numerous  ledges  along  the  St. 
Lawrence  River  between  Ogdensburg  and  Morristown,  N.Y.,  and  westward. 

357.  On  the  higher  grounds  south  of  Morristown,  N.Y.,  fine  stria  occur,  S.  85°  W. 

358.  At  Clayton,  N.  Y.,  S.  53°  W.,  S.  52°  W.  and  S.  50°  W.    On  another  exposure  S. 

58°  W.,  S.  45°  W.  and  S.  26°  W.;  and  on  a  third  ledge,  S.  55°  W..  and  S.  45*^ 
W.    Striation  heavy,  especially  the  S.  55°  W.  and  S.  45°  W.  courses. 

359.  On  Washington  Island,  at  Clayton,  S.  65°  W.,  S.  46°  W.,  and  S.  35°  W.    The 

two  first  common  and  well  defined.  In  many  places  these  striee  cross  the  hol- 
lows in  the  rock  surface,  the  ice  apparently  not  having  accommodated  itself  to 
the  inequalities  thereof,  and  their  trend  is  closely  parallel  to  the  course  of  the 
St.  Lawrence  River. 

360.  Three  or  four  mUes  east  of  Gananoque  station,  Grand  Trunk  railway,  S.  36°  W. 
861.  Five  miles  north  of  Gananoque,  on  the  road  to  Seelys  Bay,  S.  41°  W.  in  several 

phioes. 
362.  Between  the  last  mentioned  point  and  Seelys  Bay,  S.  45°  W.  and  S.  42°  W.      A 
kame  or  gravel  ridge  occurs  here  parallel  to  the  striation. 

863.  Between  Gananoque  village  and  the  Grand  Trunk  railway  station,  S.  42^  W» 

Common.    Also  S.  66"  W. 

864.  On  a  boss  near  the  Grand  Trunk  railway  station,  Gananoque,  S.  56°  W.  and 

S.  42°  W.    The  last,  most  common. 

365.  Amileormore  to  the  north-east  of  Gananoque  station,  Grand  Trunk   rail  way » 

S.  76°  W.,  S.  56°  W.,  etc. 

366.  West  of  the  last  point,  towards  Willetsholme  and  Pitts  Ferry,  S.  56°  W.  and  S* 

42'W. 

367.  Nine  or  ten  miles  east  of  Kingston*  along  the  road  nearest  the  St.  Lawrence,  S. 

37°  W. ;  and  at  the  junction  of  two  roads  about  halt-way  between  Kingston 
and  Gananoque,  S.  62°  W.  and  S.  54°  W.  Nearer  Kingston  the  courses  have 
more  westing. 

368.  On  the  west  side  of  Wolfe  Island,  S.  62°  W.,  S.  4r  W.,  and  S.  42°  W.  Superposed 

on  these  are  strisB  trending  S.  76°  W.  and  S.  62  W.  Curving  stris  also  occur  here 
S.  12°  W.  to  S.  4°  E.  within  the  space  of  six  feet  square.  These  are  dearly 
superposed  on  all  the  other  strisB  and  may  be  due  to  recent  lake  ice.  The 
straightness  and  parallelism  of  the  deep  grooves  and  strisB  of  the  S.  62°  W.  set 
indicate  rather  the  action  of  land  than  of  floating  ice. 

869.  In  the  suburbs  of  Kingston,  S.  48°  W.,  superposed  on  which  is  another  set  trend- 

ing N.  82°  W. 

870.  At  Grove  Inn  quarry,  Kingston,  the  same  two  sets  occur.     Here  the  N.  82°  W. 

strise  are  clearly  seen  to  be  the  latest.  In  another  place,  near  by,  this  latest 
course  diverges  slightly  more  to  the  north,  being  N.  78°  W.  and  N.  68°  W. 
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371.  Half  a  mile  south  of  Perth,  superposed  on  older  striation,  S.  87^  W.  and  S.  52°  W.  StruB  of  later 

372.  Four  miles  to  the  south  or  south-west  of  Perth,  S.  42"  W.  Laurentide 

373.  About  two  miles  south  of  Perth,  S.  AT  W.    (See  No.  124.)  glacier-CVmi. 

374.  Near  Beck  with  Lake,  south  of  Carleton  Junction,  south  west  strie  were  noted. 

375.  Between  Maberly   and  Sharbot  Lake  stations,  Canadian  Pacific  railway,  the 

northern  as  well  as  the  north-east  and  east  sides  of  the  bosses  are  stossed. 

376.  At  Tweed  station,  Canadian  Pacific  railway,  faint  stric,  8.54°  W.  and  S.  4r  W. 

Poorly  preserved. 

377.  In  the  region  around  Peterborough  there  are  boulder-clay  ridges  (drumlins  or 

drumlike  forms  of  drift)  trending  S.  60°  W.  to  S.  45"  W.,  apparently  parallel 
to  the  striation,  although  no  distinct  striee  were  observed. 

378.  Along  the  Canadian  Pacific  railway  between  Pembroke  and  Klock  the  north- 

Mtst  and  east  stossing  was  also  noted. 

On  the  south  of  the  Ottawa  River,  near  Mattawa,  S.  62"  W.  and  S.  62"  W.  In 
a  third  locality,  near  by,  S.  42"  W. 

The  older  striation  here  is  about  south,  especially  as  seen  on  the  higher  grounds. 
The  south-west  stris  are  the  latest.  This  is  a  common  course  to  the  north- 
east and  north  of  the  great  lakes. 


Striation  produced  by  Olaoiers  of  a  ttiU  more  Local  Character  at  or  near 
the  close  of  the  Qlacial  Period, 

379.  At  Trois  Pistoles  Intercolonial  raUway,  N.  75«>  W.,  N.  60"   W.,  N.  31"  W.,  3^^^^  ^j  j^^j^ 

N.  25"  W.,  N.  15''  W.,  N.  11"  W.,  N.  3"  W..  and  N.  1"  W.    West  of  the  raU-  glaciers, 
way  station,  N.  41"  E.,  N.  39"  E.,  N.  21"  E.,  N.  IT  K,  and  N.  18"  E. 

380.  South-east  of  Montmagny  station,   Intercolonial  railway,  seven  or  eight  miles, 

S.  78"  E.  and  S.  88"  E.    Height,  850  feet. 

381.  Ten  or  twelve  miles  south-west  of  same  station,  on  road  to  St.  Paul,  N.  58"  W., 

and  still  further  south,  S.  78"  E. 

382.  Two  or  three  miles  south  of  Ste.  Hcnedine,  Quebec  Central  railway,  on  road  to 

Ste.  Marguerite,  N.  72"  E.  and  N.  62"  E. 

383.  North  of  St.  Lazare,  on  road  to  St.  Gervais,  N.  72"  E.  and  N.  62"  E.    Height, 

895  feet 

384.  At  St.  Lazare,  N.  86"  E.  and  N.  62"  E. 

385.  From  one  to  two  miles  west  of  St,  Lazare,  S.  88"  E. 

386.  West  of  St.  Clare  village,  N.  72"  E.    (See  Nos.  27  and  327.) 

387.  Further  down  Etchemin  River,  one  or  two  miles  below  St.  Clare,  N.  72"  K 

388.  Half  a  mile  south-east  of  Lake  Etchemin,  S.  48"  W. 

389.  West  of  St.  Odilon,  four  or  five  miles,  N.  2"  E.,  defacing  south-east  striae 

in  places. 

390.  In  Watford  on  south-east  side  of  Famine  River,  S.  8"  E.  and  S.  2"  W.    Height, 

1,060  feet 

391.  In  St  Thomas,  between  Des  Plantes  and  Colway  rivers,  S.  38"  E. 

392.  On  road  between  St  Thomas  and  St  Jean,  north  of  Colway  River,  N.  56"  W. 

393.  At  St  Odilon,  N.  26"  W.    Height,  1,300  feet 

394.  South-east  of  Culdaff  P.O.,  N.  1"  W.    May  be  earliest  stris.    Doubtful 
396.  At  Culdaflf  P.O.,  Cranboume,  N.  74"  E. 

396.  On  the  road  between  the  Townships  of  Ware  and  Watford,  on  the  north  side  o 

Famine  River,  S.  12"  W.  and  S.  T  W.    Height,  1,600  feet. 
97.  Between  Gilbert  River  gold  mines  and  St.  Fran9ois,  on  hill  slope,  N.  27"  W.  and 

N.  W  W.    Height,  800  feet 
398.  North-west  of  Gilbert  River  gold  mines,  on  east  and  west  road,  N.  27°  W.  and 

N.  ir  W. 
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Strue  of  local    899.  East  of  Gilbert  River,  P.O.,  oa  hill  slope  f:Mmig  Chaudidre  River,  N.  ir  W.  and 
glaciers— (7<m.  N.  UT  W.    Height,  800  feet. 

400.  Just  south  of  Famine  River,  on  road  going  east,  S.  7^  W. 

40L  Farther  east,  S.  8^  K  and  S.  5*^  E.    Height  about  1,500  feet. 

402.  Near  St  Joseph,  Beauoe,  N.  6^  W. 

403.  Between  St.  Joseph  and  Colway  River,  in  Chaudi^re  valley,  N.  16**  W.and  N.  2* 

W.    These  are  superposed  on  the  S.  E.  course. 

404.  At  mouth  of  Colway  River,  N.  6**  W.    {See  No.  318.) 

406.  On  Kennebec  road,  four  miles  above  Jersey  Mills,  N.  50°  W.    Height,  685  feet. 

406.  West  side  of  Ghaudi^re  valley,  above  Devil  Rapids,  and  at  rear  of  first  con> 

cession,  N.  11**  W. 

407.  On  east  side  of  ChaudiAre  River,  half  a  mile  above  Great  Falls,  N.  85**  E. 

Imperfect. 

408.  On  road  between  St.  Henri  and  St.  David  concessions,  Aubert  Gallion,  N.  3^  E., 

or  the  reverse. 

409.  West  of  St.  Fran9ois,  Beauoe,  N.  ir  W.,  N.  6^  W.  and  N.  V  W.    Height,  800 

or  900  feet 

410.  East  of  Lambton,  N.  14**  E.    Height,  1,400  feet 

41L  East  side  of  River  Tiemey,  N.  6°  W.    Distinctly  later  than  S.E.  striation. 

412.  At  south  end  of  St  Francis  Lake,  N.  16°  W. 

413.  At  St.  Romain  church,  N.  84**  E. 

414.  North  of  Lake  Weedon,  nearly  due  W. 

415.  At  Weedon  village,  N.  76«  W.    Height,  1,170  feet 

416.  Near  Broughton  sution,  Quebec  Central  railway,  N.  13*^  W.,  N.  2°  E.,  and  N. 

ir  E.    Height,  1,110  feet 

417.  In  Ste.  Marie,  on  road  between  St  Thomas  and  St  Jacques  concessions,  N.  32°* 

K    Height,  1,220  feet 

418.  On  road  from  St  Sylvester  to  Ste.  Marguerite,  N.  4r  E.    Height,  1,300  feet 

419.  At  north  end  of  Lake  Williams,  S.  76°  W.  and  N.  84°  W. 

420.  South-west  of  Ste.  Julie,  on  road   to  Williams  Lake,  3.  63°  E.    Height,  950  to 

1,000  feet    {See  Nos.  63  and  64,  also  248,  249  and  251. ) 
42L  Still  further  south-west,  N.  16°  W.    Light,  numerous.     Height,  1,100  feet 

422.  From  two  to  three  miles  west  of  St  Julie,  along  foothills,  K.  21°  W.,  N.  14°  W.» 

etc    Height  700  feet. 

423.  On  a  large  boss  at  the  foot-hills,  on  road  mentioned  in  No.  420,  due  N.to  N.  25*^ 

W. 

424.  Five  or  six  miles  south-west  of  Wolfestown,  N.  3°  W.  and  due  N.    Height,  900 

to  1,000  feet 

425.  Another  boss  near  the  last  shows  the  due  N.  course ;  also  a  S.  85^  K.  course. 

426.  Five  or  six  miles  south  of  South  Ham,  N.  70°  E.  and  N.  65°  E.    Height  about 

925  feet 

427.  North  of  Nicolet  Lake,  N.  76^'  E.,  S.  85«^  E.  and  N.  85°  E. 

428.  Between  South  Ham  and  Marbleton,  near  the  hist  place,  N.  75°  E.  and  S.  65°  E. 
Numerous. 

429.  At  Coatioook,  on  bank  of  river,  N.  25*^  R 

430.  Seven  or  eight  miles  east  of  Windsor  Mills,  on  road  to  Wattopekah  Lake,  S.  15*^ 

W.  and  S.  5°  W. 
43L  South -west  of  Shefford  Mountain,  two  miles  from  West  Shefford,  S.  76°  W. 
482.  Bf^t  of  St  Albans,  Vermont,  behind  first  ridg**,  S.  78°  W.  and  S.  Sr  W. 
433.  Along  Canadian  Pacific   railway,  on  second  cross  road  east  of  Lake  Megantic, 

N.  76°W. 
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StricB  9uppo8e<l  to  have  been  caused  by  Floating  or  Sea-borne  Ice  at 
the  close  of  the  Glacial  Period, 
434.  West  of  Bic,  S.  50"  W.  Striae  of  float 

436.  Near  Trois  Pifltolee  station,  Intercolonial    railway,  S.  63°  W.  (short  and  appa-  J"^»  ^•^' 

rently  gouged  out).  S.  70"  W..  S.  84"  W.,  N.  75"  W.,  and  E.  to  W.,  or  the  ® 

reverse.    Height  100  to  110  feet. 

436.  Near  L^vis,  S.  66"  W.    Height  (corrected)  about  165  feet. 

437.  Near  Mount  Royal,  Montreal,  S.  68"  W.  and  S.  60"  W.,  etc.,  by  Sir  J.  W.  Dawson. 
4^  At  St.  Jerome,  S.  82"  W.,  S.  60"  W.,  etc. 

439.  North  of  Lachute,  E.  and  W.  to  N.  86"  W. 

440.  At  Soulangee  canal,  S.  60"  W.,  and  a  40"  W. 

441.  On  shore  of  St.  Lawrenoe  at  east  end  of  Beauharnois  canal,  irregular  curving 

or  gouged  striae  and  (grooves.    E.  to  W.,  nearly. 

442.  On  bimk  of  St  Lawrence  west  of  Valleyfield,  S.  50"  W.  to  S.  66"  W. 

443.  Near  Preecott,  S.  60"  W. 

444.  At  Lansdowne,  S.  56"  W.  and  S.  62"  W. 

446.  At  Nevin's  quarry,  near  Ogdensburg,  N.Y.,  irregular  light  striee,  S.  76"  W.  and 
S.  66"  W.    These  superposed  on  all  the  other  striae. 

446.  At  Gananoque,  S.  76"  W.,  S.  66"  W.,  etc. 

447.  Weat  side  of  Wolfe  Island,  opposite  Kingston,  S.  76"  W.  and  S.  60"  W. 

448.  Near  Perth,  S.  ST  W.  to  S.  62»  W. 

In  addition  to  the  above,  numerous  strise,  tentatively  attributed  to 
the  agency  of  floating  ice,  have  been  observed  in  the  bottom  of  the  St. 
Lawrence  valley  between  M^tis  and  Lake  Ontario.  Usually  their 
trend  is  closely  parallel  to  that  of  the  St.  Lawrence  River,  although 
occasionally  they  diverge  at  a  small  angle  from  it.  Whether  all  are 
due  to  ice  of  this  kind  alone  has  not  yet  been  satisfactorily  determined. 
Some  of  them  may  have  been  produced  by  land  ice,  t.^.^  by  the  later 
Laurentide  glacier. 

A  considerable  number  of  strise  in  the  region  under  review  are  Former  lists 
recorded  in  the  Geology  of  Canada,  1863.     In  the  Eastern  Townships  ^^  **"*• 
of  Quebec,  Dr.  K.  W.  Ells  made  a  large  number  of  observations  on 
strisB,  lists  of  which  are  given  in  his  reports  on  the  geology  of  that 
region.* 

The  Appalachicm  Glacier ^  or  System  of  Glaciers, 

The  oldest  striation  recorded  in  the  foregoing  list  has  been  produced,  Observations 

as  already  stated,  by  ice  which  accumulated  independently  upon  the  AppJSal^n  ^ 

North-east  Appalachians  in  the  early  Pleisliocene.    As  has  been  shown  system  of 

1  .         #.  ^         1.  .  ,    .  ,  ,    glaciers, 

on  a  previous  page  the  portion  of  Canadian  territory  lying  to  the  south 

of  the  St.  Lawrence  River  was  at  a  higher  level  in  the  later  Tertiary 

period  than  at  present.     At  what  height  the  Laurentian  plateau  then 

stood  we  have  no  data  at  hand  to  show.     There  are,  however,  some 

•  Annual  Report,  Geol.  Surv.  Can.,  voL  II.  (N.S.),  pp.  46-48  J.  TWA,  voL  IIL,  1887, 
p. 99  k. 
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The  ice  which  generated  on  the  North-east  Appalachians  had,  as  Movements  of 
already  stated,  a  radial  flow  from  the  central  and  higher  portions  of  .^P*l*<*i^ 
this  mountain  system  northward,  eastward  and  southward,  and  to  all 
intermediate  points  of  the  compass.  It  was  to  this  ice  that  the  glaci- 
ation  of  that  part  of  the  province  of  Quebec  lying  to  the  east  of  the 
Etchemin  River  and  the  head-waters  of  the  St.  John  is  wholly  due. 
The  glaciation  of  New  Brunswick  and  of  the  principal  portion  of  New 
England  at  least,  has  also  been  largely  efiected  by  it,  as  was  described  in 
my  last  report.*  It  is  to  this  ice-sheet  or  combination  of  ice-sheets 
that  the  writer  gave  the  name  of  the  Appalachian  glacier^  or  Appal- 
achicm  ay  stem  of  glaciers,  t 

In  the  "  Eastern  Townships  "  of  Quebec,  to  the  east  of  the  Chaudi^re 
valley,  the  movements  of  the  Appalachian  ice  are  shown  by  heavy 
and  distinct  striation,  especially  on  the  south  sides  of  ridges  and 
bosses,  the  courses  varying  from  north  to  east,  though  in  a  few  places 
where  it  was  influenced  by  the  local  topography  the  ice  swung  round 
and  flowed  to  the  west  oE  north.  On  the  watershed  between  the 
Chaudi^re  and  the  head-waters  of  the  St.  Francis  and  Becancour 
rivers,  the  courses  were,  generally  speaking,  north  to  north  twenty 
degrees  east.  In  the  district  west  of  this  watershed,  however,  the 
movements  had  a  considerable  westerly  trend.  The  Appalachian  ice 
in  the  valley  of  Wattopekah  River  flowed  nearly  westward,  crossing 
the  St.  Francis  River,  and  the  striae  are  traceable  into  Melbourne  and 
beyond.  Similar  courses  were  observed  in  the  vicinity  of  Scotstown 
and  near  Lake  Megantic.  Near  the  International  boundary,  to  the 
south  and  south-west  of  this  lake,  the  strise  produced  by  this  ice  seem 
to  have  been  largely  effaced  by  later  ice,  but  the  courses,  generally, 
wherever  observed,  show  a  westerly  trend.  Further  north,  a  westerly 
or  north-westerly  trend  is  especially  noticeable  at  Shefford  and  Brome 
mountains,  near  Knowlton  and  Sweetsburg,  and  in  other  places  on 
the  north-west  side  of  Sutton  Mountain.  On  many  of  the  exposures 
in  the  two  ranges  of  mountains  nearest  the  St.  Lawrence,  the  (Sutton 

♦Annual  Report,  GeoL  Surv.  Can.,  vol.  VII.,  (N.S.)  part  m. 
t  Ameiican  Greologist,  vol.  YI.,  Nov.  1890,  p.  324. 

Note.— The  latter  name  seems  preferable,  from  the  fact  that  the  ice  referred  to 
cannot  have  formed  one  continuous  sheet  throughout  Eastern  Quebec,  New  Bruns- 
wick and  the  New  England  States.  Although  presumably  originating  in  all  these 
places  at  the  same  period,  there  were  doubtless  numerous  local  centres  upon  which  it 
would  first  gather  and  from  which  it  would  spread  until  the  maximum  sta£^  of  accu- 
mulation was  reached,  much  of  the  ice  from  these  centres  probably  coalescing  before 
then.  Hence  the  name  "  Appalachian  System  of  Glaciers  "  seems  more  applicable  to 
the  earlier  Pleistocene  ice  of  this  region,  when  speaking  of  it  as  a  whole. 
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the    question,   and    farther    observations  are  required.     The    facts 
respecting  the  two-fold  division  of  the  boulder-clay  are  here  presented : 

Boulder-clay,  with  an  intercalated  bed,  was  observed  in  Riviere  du  Twofold  divi- 
Loup  valley,  a  quarter  of  a  mile  above  its  junction  with  the  Chaudi^re  boulder-olay. 
in  Humphrey  Pit,  No.  2. 

Fig.  2. 


Surface  soiL 


Boulder-clay. 


Stratified  bed. 

Boulder-clay, 

Fine-clay. 

Sand. 

Clay. 

Coarse  sand  and 
gravel. 

Gravel  auriferous. 


Section  Nbab  Mouth  of  Rivi^rb  du  Loup. 
Scale  : — 50  feet  to  1  inch. 

The  series  here  shows,  in  descending  order :  (1)  unstratified  boulder- 
clay  containing  transported  boulders,  37  to  38  feet ;  (2)  an  irregular 
stratified  deposit,  apparently  lenticular,  15  feet,  and  (3)  unstratified 
boulder-clay,  more  compact  than  the  upper  division,  boulders  not 
nearly  so  large,  and  as  far  as  could  be  seen,  chiefly  from  local  sources, 
20  feet. 

At  Le  Rocher,  in  the  Chaudi^re  vaUey,  the  series  seems  to  be  as 
follows :  (1)  gray  boulderclay,  unstratified :    (2)  a  stratified  band ;  Ohaudi^re. 
(3)  dark  or  bluish-gray  boulder-clay  of  unknown  thickness.    Owing  to 
the  sliding  down  of  the  beds  here  exact  measurements  could  not  be 
made. 

In  a  tunnel  opened  by  Messrs.  J.  E.  Hardman  and  Qeo.  Maoduff, 
at  St.  George,  Beauce  county,  the  boulder-day,  which  is  here  fifty  or 
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sixty  feet  in  thickness,  occurs  also  in  a  two-fold  division,  with  an 
intercalated,  stratified,  band  intervening.  The  precise  thickness  of 
the  constituent  parts  was  not  ascertained  here  either. 

g    J,       .  In  the  St.  Francis  River  valley,  three  miles  east  of  Angus  station, 

Quebec  Central  railway,  in  a  gravel  cutting,  a  section  of  the  boulder- 
clay  likewise  shows  in  descending  series :  (1)  boulder-clay,  unstratified, 
containing  glaciated  boulders,  12  to  15  feet;  (2)  stratified  clay 
containing  the  same  glaciated  boulders  as  in  the  lower  division,  3 
to  5  feet,  and  (3)  boulder-clay,  unstratified,  20  feet  or  more  exposed 
in  the  bank,  but  the  bottom  was  not  seen. 

A  quarter  of  a  mile  further  east  in  another  railway  cutting,  the 
following  series  occurs  (descending  order) :  (1)  gravelly  boulder-clay, 
containing  glaciated  boulders,  3  to  5  feet ;  (2)  fine,  unctuous,  gray  clay, 
distinctly  stratified  horizontally,  12  to  15  feet,  and  (3)  boulderclay, 
unstratified,  thickness  unknown. 

Fig.  3. 

Boulder-clay. 


Stratified  clay. 


Boulder-clay. 


Section  showing  Intbrstratified  Clay  in  Boulder-Clay,  in   St. 

Francis  River  Valley,  3  miles  bast  op  Angus  Station  ; 

Quebec  Central  Railway. 

Scale  : — 20  feet  1  inch. 

None  but  local  boulders  were  observed  in  the  boulder-clay  and  in- 
terstratified  beds  here.  The  Dudswell  li^ountains  to  the  north* west 
seem  to  have  shed  off  the  Lauren  tide  ice  from  this  particular  district, 
or  checked  the  passage  of  Laurentian  boulders  into  this  valley. 

Along  the  Clifton  River,  a  branch  of  Eaton  River,  two  or  three 
miles  south  of  Sawyerville,  boulder-clay  with  a  seam  of  stratified  clay 
interbedded,  was  seen  in  two  or  three  places. 
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The  lower  boulder-olay  in  the  foregoing  sections,  so  far  as  it  has  been 
possible  to  examine  it^  consists  mainly  of  local  materials,  while  the 
upper  often  contains  Lanrentian  and  other  transported  boulders  from 
the  north. 

The  Laurentide  ice,  the  movements  and  striation  of  which  have  been  The  Lauren- 
traced  in  considerable  detail  in  the  provinces  of  Quebec  and  Ontario,  having  two 

seems  to  have  consisted  of  two  divisions  or  extensions,  one  earlier  than  extenmonsj  an 

.      earlier  and  a 
the  other.     The   first  is  named,  provisionally,  the  older  LaurerUtde  later. 

glacier^  the  second  the  UUer  Laurentide  glacier.  The  older  Laurentide 
glacier,  the  strise  of  which  have  been  observed  throughout  the  St. 
Lawrence  valley  from  the  city  of  Quebec  westward,  and  on  the  north 
side  below  that,  had  a  general  southward  to  south-eastward  flow ;  the 
later  Laurentide  glacier  flowed  nearly  at  right  angles  to  this  or  ap- 
proximately south-westward.  In  many  parts  of  the  region,  however, 
the  older  strice  have  been  much  defaced,  in  some  places  entirely  obliter- 
ated, by  weathering  and  the  action  of  the  later  ice,  but  wherever  the  two 
courses  referred  to  are  seen  together,  they  can  be  distinguished. 

The  eastern  and  south-eastern  limits  of  the  older  Laurentide  ice  Limits. 
have  been  traced  approximately  and  determined  by  the  following 
criteria :  (1)  the  striation  and  stossing  on  the  north  and  north-west 
sides  of  the  bosses,  and  (2)  by  the  distribution  of  Laurentian  boulders 
upon  the  region.  Only  in  a  few  places  does  this  ice  seem  to  have 
crossed  the  International  boundary.  Near  its  eastern  and  south- 
eastern border  it  has  had  a  tendency  to  spread  out  in  places  into 
separate  tongues  or  lobes,  extending  in  this  way  along  valleys  or  upon 
the  lower  grounds.  One  of  these  lobes  flowed  along  the  valley  of  St. 
Charles  River,  north  of  the  city  of  Quebec,  partly  following  the 
depression  between  the  Island  of  Orleans  and  the  north  bank  of  the  St 
Lawrence,  overriding  the  eastern  part  of  that  island  obliquely,  the 
western  and  southern  parts  of  which  are  ungladated.  Another  tongue 
of  this  ice  moved  up  the  Chaudi^re  valley  and  spread  over  and  deployed 
upon  the  district  to  the  east.  Many  of  the  peculiar  easterly  courses 
of  strise  here,  and  to  the  east  of  the  Etchemin  River,  are  due  to  this 
swerving  ice-flow.  To  the  south  of  Cranboume  Mountain,  a  wide  lobe 
or  tongue  of  ice,  apparently  an  extension  of  the  Laurentide  glacier, 
flowed  across  the  divide  between  the  Chaudi^re  and  St.  John  waters, 
1200  or  1300  feet  high,  in  an  easterly  direction  for  a  considerable 
distance,  but  how  far  has  not  yet  been  definitely  ascertained.  From 
the  fact  that  boulders,  resembling  Laurentian  granite  and  gneiss,  have 
been  found  in  the  St.  John  valley  in  northern  Maine  and  north-western 
New  Brunswick,  however,  it  seems  not  improbable  that  the  lobe  re. 
ferred  to  may  have  extended  that  far.     Prof.  0.  H.  Hitchcock  records 
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striee  on  the  upper  St.  John,  either  following  the  valley,  or  caused  by 
local  glaciers  flowing  into  it  from  either  side,  some  of  which  probably, 
belong  to  the  closing  stage  of  the  glacial  period.^  Other 
lobes  or  tongues  of  the  early  Laurentide  glacier  entered  New 
England  by  the  valleys  and  passes  along  the  International  boundary, 
especially  at  Norton  Mills,  Halls  Stream,  Lake  Memphremagog  and 
Lake  Champlain.  The  striae  of  the  older  Laurentide  glacier  are 
distinct  on  the  latter  basin,  and  as  shown  by  the  list  of  striae  on 
previous  pages,  were  also  observed  in  the  vicinity  of  Ogdensburg  and 
at  other  places  in  northern  New  York. 

Movements  of  The  trend  of  movement  of  the  early  Laurentide  ice  is  tolerably  regular 
entide  glacier,  f^^^  direct  from  the  mountains  north  of  the  St  Lawrence  valley  to  the 
nearest  range  of  mountains  on  the  south-east  side.  Beyond  this  the 
movements  were  more  or  less  affected  by  the  topographical  features, 
especially  in  the  eastern  portion  of  the  "  Eastern  Townships  "  region. 
The  range  of  mountains  referred  to,  sometimes  called  the  Sutton  Moun- 
tain range  presents  a  stoss  side  to  the  north-west  almost  continuously 
from  the  Chaudi^re  valley,  south-west  to  the  Vermont  boundary.  In 
many  places  this  Laurentide  ice  deployed  on  the  slope,  surged  against 
the  sides  of  the  higher  summits,  and  swung  round  sometimes  to  the 
north-east,  and  in  other  cases  to  the  south-west,  as  it  was  affected  by  the 
ItB  thicknesa,  contour  of  the  surface.  Some  of  the  higher  parts  of  the  range  have  not 
been  overridden  by  this  ice,  and  on  these  we  have  a  means  of  measur- 
ing its  thickness  or  height  above  sea-level  in  this  part  of  the  region. 
Near  Sts.  Anges,  or  the  north  flank  of  the  range  to  the  east  of  the 
Chaudi^re  valley,  we  have  what  appears  to  be  the  limit  of  the  Lauren- 
tide ice  in  this  direction  at  a  height  of  1025  feet.  West  of  the 
Chaudi^re,  on  the  north  slope  of  this  range,  faint  striae  due  to  this 
ice  were  observed  at  a  height  of  1050  to  1100  feet.  Beyond  this, 
towards  St.  Severin,  they  were  not  observed  at  1325  feet. 

To  the  south-west,  however,  as  stated,  this  Laurentide  ice  must 
have  been  thicker.  Orford  Mountain,  at  the  north  end  of  Lake  Mem- 
phremagog, was  found  to  be  glaciated  to  a  height  of  1800  feet.  The 
summit,  2,860  feet  high,  is  bare  rock,  but  no  ice-action  was  observed 
upon  it  Owls  Head,  on  the  west  side  of  Lake  Memphremagog,  2400 
feet  high,  has  not,  according  to  Dr.  Ells,  been  glaciated  on  the  summit 
either.  These  and  a  number  of  other  peaks  in  this  range  must  have 
stood  up  above  the  surface  of  this  ice-sheet  as  "nunataks"  even 
during  its  maximum  development. 

*Agrioultiire  and  Geology  of  Maine,  Seoond  series,  Sixth  Annual  Report,  1861 
pp.  268-rO. 
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besides  the  easterly  trend  of  the  striae  of  the  early  Laurentide  ice  Striee  with 
erved  near  the  city  of  Quebec  and  on  the  east  side  of  the  Chaudi^re  ^„d.* 
Ley,  an  easterly  ice-flow  is  seen  to  be  the  prevailing  one  also 
both  sides  of  the  International  boundary  as  far  west  as  the  high 
unds  about  the  head -waters  of  Halls  Stream  and  northern  New 
jnpshire.  These  courses  are  especially  noticeable  about  Lake 
igantic  and  at  Lowelltown,  Maine,  also  to  the  north-east,  where 
I  old  Kennebec  road,  which  follows  the  south-east  side  of  Riviere 
Loup,  crosses  the  International  line.  The  source  or  centre  from 
ich  this  easterly-flowing  ice  received  its  momentum  was  probably  in 
)  elevated  region  between  Lake  Megan  tic  and  Norton  Mills  station, 
and  Trunk  railway.  It  may,  indeed,  have  generated  there  indepen- 
atly. 

A  considerable  area  south-east  of  the  Sutton  Mountain  axis  on  the 
rtershed  between  the  Chaudi^re  and  St.  Francis  waters,  althou>i:h 
kciated  by  south-eastern  flowing  ice,  the  striae  of  which  are  super- 
sed  on  those  of  the  Appalachian  glacier, ,  is  without  Laurentian 
ulders.  This  second  striation  may  also  have  been  caused  by  ice 
lich  gathered  upon  the  axis  referred  to  on  the  higher  grounds  of 
olfestown,  Ireland,  etc.,  during  the  period  of  invasion  of  the  older 
kurentide  glacier. 

Below  the  city  of  Quebec,  or  L^vis,  the  slopes  on  the  south  side  of 
e  St.  Lawrence  River  present  abrupt  faces  to  the  north,  often  with 
las  at  the  base.     No  Laurentian  ice  crossed  this  part  of  the  valley. 

In   studying  the   relations  of    the   Appalachian   and   Laurentide  Relations  of 

iciers,  the  question  arises  whether  the  altitudes  of  the  mountains  anT^^mren- 

K)n  which  they  gathered  changed  during  the  time  they  were  occu-  *"^  ^^• 

Bd  with  ice.     It  has  been  shown  that  the  Appalachians  stood  from 

ree  to  five  hundred  feet  higher  in  the  later  Tertiary,  and  probably 

so  in  the  early  Pleistocene,  than  at  present,  while  it  was  supposed 

at  the  Laurentides  were  approximately  at  their  present  level.    After 

e  Appalachian  glaciers  reached  their  maximum  thickness  and  extent 

d  a  subsidence  of  the  region  occupied  by  them  set  in  t    This  seems 

obable.     The  greater  elevation  of  these  mountains,  compared  with 

lat  of  the  Laurentidan  plateau,  may  have  been  one  reason  why  the  ice 

the  latter  did  not  reach  its  maximum  stage  as  early  as  that  of  the 
>rth-east  Appalachians.     If  a  subsidence  of  the  Appalachians  began 

the  early  Pleistocene,  it  was  possibly  accompanied  by  a  correlative 
>]ift  of  the  ancient  Laurentides.  This  subsidence  would  not  only  check 
le  accumulation  of  ice  upon  the  Appalachians,  but  would  probably 
)rmit  more  moisture  to  reach  the  south-eastern  and  southern  slopes 
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of  the  Laurentides.  And  this  together  with  their  supposed  increas- 
ing altitude  would  be  proximate  causes  for  the  increasing  thickness  of 
ice  upon  them,  and  for  its  spreading  further  southward  and  south* 
eastward  than  at  the  previous  stage. 

Probable  If  the  early  Laurentide  glacier  passed  over  those  portions  of  the 

early  Lauren-  International  boundary,  which  are  upwards  of  1800  or  2000  feet  in 

the^  Stl^'^llaw^  height,  this  might  be  supposed  to  show  that  the  divide  was  lower  at 

rence  valley,    ^j^j^t  stage  of  the  glacial  period  relative  to  the  range  nearest  the  St. 

Lawrence  than  at  the  present  day.     But  no  strise  strictly  attributable 

to  the  Laurentide  ice,  nor  any  Laurentian  boulders  have  yet  been 

found  at  greater  elevations  near  the  boundary  line  than  1800  or  2000 

feet.     The  occurrence  of  such  a  subsidence  along  the  Appalachians 

followed  by  an  uplift,  would  throw  light  on  the  origin  of  the  high-level 

terraces  and   other  stratified   Pleistocene  deposits  occurring  in  the 

basins  of  St  Francis  River  and  Lake  Memphremagog. 

From  the  foregoing  facts  and  inferences  it  seems  probable  that  the 
maximum  stage  of  ice  accumulation  upon  the  Laurentides  was  later 
than  that  of  the  Appalachians,  with  perhaps  as  already  inferred,  an 
interglacial  epoch  intervening.  But  if  this  greater  accumulation  of 
ice  upon  the  Laurentides  was  caused,  either  partially  or  wholly,  by 
an  increased  recurrence  of  glacial  conditions,  following  an  interglacial 
epoch,  such  conditions  would  also  affect  the  north-east  Appalachians 
to  some  extent,  and  there  would  thus  be  another  increase  in  the  thick- 
ness of  the  ice  upon  the  higher  portions  of  these  mountains  at  least. 
All  that  can  be  said  at  present  is  that  this  hypothesis  is  not  incom- 
patible with  the  facts  as  observed  in  the  "  Eastern  Townships  "  and 
along  the  International  boundary,  but  no  positive  evidence  has  beea 
obtained  on  this  point. 

The  LoUer  Laurentide  Olacier. 

MovementB  of  Succeeding  the  older  system  of  Laurentide  ice-movements  described,^ 
tide  glacier,  was  the  second  or  later  Laurentide  ice-flow,  which  has  left  the  most 
distinct  striation  met  with  in  this  region,  especially  on  the  north  side^ 
of  the  St.  Lawrence  River  and  of  the  Great  Lakes.  Whether  this  was- 
wholly  a  system  of  land  ice,  or  partly  land  ice  and  partly  floating  ice» 
is  an  open  question.  Within  the  limits  of  the  St.  Lawrence  valley  its 
trend  was  largely  accordant  with  the  direction  of  that  valley,  as  will 
be  seen  from  an  examination  of  the  list  of  striae  on  a  previous  page.. 
The  strife  produced  by  it  have  been  found  superposed  upon  those  of 
the  earlier  Laurentide  glacier  in  a  number  of  places,  and  are  fresher 
and  heavier.     This  would  seem,  in  some  instances,  at  least,  to  be  the^ 
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result  of  weathering  of  the  exposures  after  the  first  glaciation, 
and  before  the  second  was  imposed  on  them.  The  later  Lauren- 
tide  striation  has  been  found  as  far  east  as  the  hilly  dis- 
trict to  the  west  of  the  city  of  Quebec,  and  is  traceable  thence 
westward  throughout  the  whole  of  the  St.  Lawrence  valley  into 
the  Lake  Ontario  basin  and  beyond  that.  It  has  also  been  traced 
along  the  Ottawa  valley  to  Mattawa,  and  seems  from  the  observations 
of  others  to  be  common  on  the  north-east  side  of  Georgian  Bay  and 
Lake  Huron.  Evidences  of  this  ice-flow  are  not,  however,  confined  to 
the  lower  grounds,  but  have  been  observed  on  the  more  elevated  tracts 
as  well.  From  the  fact  therefore  that  it  occurs  over  such  a  large  area 
and  with  such  a  persistent  trend,  it  would  seem  that  it  must  have  been 
produced  by  a  separate  body  of  ice  from  the  older  Laurentide  glacier. 
Many  of  the  bosses  are  stossed  on  both  the  north  and  east  sides,  and 
wherever  this  occurs  the  latter  appears  to  have  suifered  most  erosion. 
Other  exposures  exhibit  light  scratching,  especially  those  met  with  in 
the  lower  parts  of  the  St.  Lawrence  valley,  as  if  effected  by  some  body 
grating  the  more  prominent  parts  of  the  surface  only,  and  not  by  one 
moving  slowly  and  accommodating  itself  to  all  the  inequalities  of  the 
rock  surface.  Both  land  and  floating  ice  seem,  therefore,  to  have  been 
concerned  in  the  production  of  this  system  of  striation. 

In  the  study  of  the  Laurentian  glaciation  two  questions  already  refer-  InterKlacial 
red  to  have  arisen,  namely:  (1)  whether  there  was  a  withdrawal  of  ice  ^'^ 
at  the  close  of  the  earlier  advance  from  the  Laurentides  into  the  St. 
Lawrence  basin  and  an  interglacial  period  between  this  and  the  advent 
of  the  later  ice  ;  and  (2)  whether  a  change  of  level  occurred  in  the  re- 
gion during  the  interval  between  the  maximum  extension  of  the  earlier 
and  of  the  later  Laurentide  glaciers,  and  if  so,  how  did  it  take  place  ? 

As  regards  the  first  of  these  questions  we  find  that  some  of  the 
bosses  exhibit  weathered  surfaces  after  the  earlier  Laurentide  glacier 
passed  over  them  and  before  the  second  ice- flow  occurred.  No  inter- 
glacial deposits  have  yet  been  discovered  on  the  slope  of  the  Lauren- 
tides,  nor  in  the  bottom  of  the  St.  Lawrence  valley  ;  but  investigations 
are  still  in  progress  and  final  results  have  not  been  reached. 

The  second  question  may  be  answered  in  the  affirmative.  On 
a  former  page  it  has  been  stated  that  a  correlative  rise  of  the 
southern  and  south-eastern  part  of  the  Laurentian  plateau  possibly 
took  place  after  the  withdrawal  of  the  Appalachian  ice  and  simul- 
taneously with  the  advance  of  the  early  Laurentide  glacier.  This 
movement,  if  it  occurred,   seems  to  have  been  general  north-east 
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How  changes  of  the  Great  Lakes.  For,  in  this  region,  wherever  striae  produced  by 
%u^^  ^  the  older  glacier  have  been  observed,  their  trend  is  approximately  the 
same,  namely,  southward.  After  this  ice  had  advanced  to  its  southern 
and  south-eastern  limits,  there  would  appear  to  have  been  a  withdrawal 
or  amelioration  of  extreme  glacial  conditions,  whether  resulting  in  a 
complete  departure  of  this  ice  from  this  region  or  not  remains  to 
be  determined.  A  change  of  level,  or  tilting  of  the  land,  seems  to 
have  occurred  about  this  time  also,  accompanied  by  a  recrudescence  of 
glacial  conditions.  The  changed  attitude  of  the  region  then  brought 
about  the  south-west  ice-flow  so  general  in  the  St.  Lawrence  valley 
and  to  the  north  of  the  Great  Lakes.  Whether  this  tilting  was  due  to 
a  subsidence  of  the  upper  St.  Lawrence  basin  only,  or  to  a  rise  of  the 
region  towards  the  gulf,  or  to  a  correlative  movement  including  both, 
cannot  be  fully  determined.  One  thing  seems  to  be  certain,  namely, 
that  this  subsidence  attained  regional  dimensions  towards  the  close  of 
the  glacial  period,  and  continued  until  it  reached  that  stage  indicated 
by  the  highest  shore-lines  found  on  both  sides  of  the  St.  Lawrence 
gulf  and  river,  from  Gasp^  to  the  Great  Lakes,  as  recorded  on  pre- 
vious pages.  Before  the  last  withdrawal  of  ice  from  the  region  the 
whole  St.  Lawrence  basin  must  have  been  at  a  low  level  relative  to 
the  sea ;  and  whether  the  theory  of  land-ice  or  floating-ice,  or  both,  be 
adopted  to  explain  -the  phenomena,  there  appears  to  have  been  suf- 
ficient slope  south-westward  to  cause  a  flow  in  that  direction,  as  no 
flowage  could  take  place  with  existing  levels. 

The  closing  stages  of  the  glacial  period,  therefore,  found  the  St. 
Lawrence  valley  from  the  gulf  to  the  Great  Lakes,  altogether  below  sea- 
level,  to  a  depth  of  several  hundred  feet.  A  great  south-westward 
sidence  in  St  driftage  of  floating  ice  appears  to  have  marked  the  final  episode  of 
Viillev**^  glacial  conditions,  during  which  the  fossiliferous  boulder-clay  and  the 
lower  portion  of  the  Leda  clay  were  laid  down.  This  is  proved  by  the 
occurrence  and  character  of  marine  fossils,  and  by  the  stoss  side  of 
ridges  and  hills,  especially  of  the  isolated  trap  hills  in  the  St.  Lawrence 
valley,  e.  g.  Mount  Royal,  Montarville  or  Beloeil  Mountain,  Mount  St. 
Hilaire,  Montagne  de  Rougemont,  Yamaska,  Johnson,  Shefibrd  and 
Brome  mountains  which  are  all  abrupt  on  the  north-east  sides  and 
slope  gradually  to  the  south-west,  with  terraces,  ancient  dunes  and 
spits  as  high  often  as  the  limits  of  submergence,  namely  from  875 
to  895  feet.  The  facts  seem  to  point  to  strong  currents  flowing  up 
the  valley,  doubtless  heavily  ice-laden  during  the  winters,  and  imping- 
ing against  these  hills.  The  submergence  continued  until*  the  Leda 
clay  and  Saxicava  sands  were  deposited. 
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Towards  the  close  of  the  deposition  of  the  Saxicava  sands,  the  grea 
differential  upheaval  was  inaugurated,  evidences  of  which  are  every- 
where observable  in  the  St.  Lawrence  basin  and  around  the  coasts  of 
Eastern  Canada.  This  rising  of  the  land  was  apparently  greatest 
towards  the  region  of  the  Great  Lakes ;  but  was  characterized  by 
several  inequalities  or  reductions  in  the  uplift,  these  reduced  uplifts 
being  more  pronounced  in  the  districts  where  the  greatest  changes  of 
level  occurred,  as  has  been  shown  on  previous  pages  in  discussing  the 
evidence  respecting  the  Pleistocene  marine  shore-lines,  pp.  12-19. 

Local  Glaciers  and  Floating  Ice, 

The  striae  supposed  to  have  been  produced  by  local  glaciers  and  by  Movements  of 
floating  or  sea^me  ice  in  the  St.  Lawrence  valley  have  been  studied  ^^^  flo«ti^ 
in  some  detail  during  the  seasons  of  1895-96—97,  although  much  more  ice. 
has  yet  to  be  learned  concerning  them.  The  striation  attributed  to 
local  glaciers  is  distinguished  from  that  due  to  the  Appalachian  and 
Laurentide  glaciers  :  (1)  by  its  superposition  on  these,  (2)  by  its  more 
recent  appearance,  and  (3)  by  its  very  irregular  courses.  As  will  be 
seen  by  an  examination  of  the  list  of  striae,  (pp.  26-39)  they  trend  in 
all  directions,  the  movements  depending  wholly  upon  the  local  topo- 
graphy. In  a  number  of  instances  it  is  impossible  to  differentiate  these 
from  the  irregular,  veering  striae  of  the  older  sets,  especially  near  their 
margins.  In  the  "  Eastern  Townships ''  of  Quebec  the  plateau-like 
character  of  the  region,  and  the  fact  that  the  mountains  and  valleys 
lie  transversely  to  the  direction  in  which  the  Appalachian  and  early 
Laurentide  glaciers  flowed,  show  that  these  limited  glaciers  could  only 
have  a  very  local  movement  and  would  often  be  compelled  to  follow  these 
valleys  and  pursue  other  erratic  and  apparently  unaccountable  courses. 

The  striation  attributable  to  floating  ice  has  been  traced  from  the  Character  of 
lower  St.  Lawrence,  at  Bic,  to  Lake  Ontario.  It  is  usually  confined  atri«"^'^^ 
to  the  valley  proper,  and  is  distinguishable  from  that  produced  by 
land  ice  by  the  manner  in  which  the  rock  surfaces  have  been  impressed 
by  it.  Where  these  are  uneven,  only  the  higher  and  more  prominent 
portions  have  been  scratched  and  worn,  while  the  smaller  hollows  and 
inequalities  have  not  been  touched  by  the  abrading  agent.  Bosses 
and  short  ridges  extending  parallel  to  the  St.  Lawrence  River,  of 
which  there  are  many  on  the  south  side  from  M^tis  westward,  have 
been  much  eroded  and  polished,  and  occasionally  retain  striae  produced 
by  floating  ice.  The  direction  of  movement  was  usually  closely  paral- 
lel to  that  of  the  valley.  The  striae,  although  light,  are  in  many  places 
distinct,  and  are  often  found  superposed  on  all  other  striae,  showing 
4J 
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Where  them  to  be  the  latest.     They  have  been  noted  at  Bic,  Trois  Pistoles, 

Cacouna,  L^vis,  Ste.  Julie,  St.  Jerome,  Mount  Royal,  Soulanges  canal, 
Valleyfield,  Prescott,  Qananoque,  the  Thousand  Islands,  Kingston, 
Perth,  and  other  places. 

There  is  no  escape  from  the  conclusion,  therefore,  that  this  latest 
striation  is  due  to  floating  or  sea-borne  ice,  and  that  the  estuary  or 
gulf  which  then  occupied  the  valley  must  have  found  outlet  somewhere 
to  the  south-west  or  west. 

It  is  proper  here  to  state  that  similar  conclusions  to  these  were  long 
ago  reached  by  Sir  J.  Wm.  Dawson  from  his  examination  of  the  St. 
Lawrence  valley.* 

Summary  of  facts  respecting  gladaiion. 


Synoptic  Summing  up  the  data  in  regard  to  the  glacial  geology  of  the  St 

8wj^t?ng"*  ^  Lawrence  valley,  we  find  that  on  the  advent  of  the  ice  age  in  Eastern 
glaciatior  of  Canada  the  more  favourable  geographical  and  meteorological  con- 
ditions for  the  development  of  glaciers  in  the  Appalachian  region  com- 
pared with  those  which  existed  in  the  Laurentides,  brought  on  a  more 
rapid  accumulation  of  ice  upon  the  former.  Contrary  to  the  view  held 
by  many  glacialists,  the  ice  did  not  first  gather  upon  the  Laurentian 
plateau  and  then  advance  as  a  great  wave-like  sheet  southward.  It 
seems  more  reasonable  to  suppose  that  it  would  first  accumulate 
upon  certain  centres  above  the  line  of  perpetual  snow  as  the  climate 
became  colder.  The  North-east  Appalachians  having  been  from  three 
to  five  hundred  feet  higher  in  the  early  Pleistocene  than  at  present^ 
and  receiving,  evidently,  a  larger  amount  of  precipitation  than  the 
Laurentides,  would  necessarily  generate  glaciers  more  rapidly  than 
the  latter.  These  flowed  from  the  higher  ceptre  or  centres  in  northern 
New  England  and  south-eastern  Quebec  radially  towards  the  periphery 
of  the  region  lying  to  the  south-east  of  the  St.  Ijawrence  river  and 
gulf.  On  the  northern  slope  this  ice  seems,  in  some  places  at  least, 
to  have  reached  the  bottom  of  the  St.  Lawrence  valley,  apparently 
unchecked  by  ice  coming  from  the  Laurentides.  Whether  an  inter- 
glacial  warm  period  supervened  at  this  stage  is  a  question  which  cannot 
be  answered.  In  the  *' Eastern  Townships"  of  Quebec  boulder-clay  occurs 
in  a  two-fold  division,  denoting  two  separate  ice  movements.  On  a 
number  of  glaciated  bosses  here  also,  the  strise  produced  by  the  earlier 
or  Appalachian  ice  have  been  weathered  before  those  of  the  later 
Laurentide  ice  were  superposed  ou  them.     Further  observations  are 

*  The  Poet-Pliocene  Geology  of  Canada,  Can.  Nat.,  1872. 
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required  on  the  slope  of  the  Laurentides  and  in  the  intervening  valley, 
however,  before  this  question  can  be  settled. 

Subsequent  to  the  maximum  stage  of  extension  of  the  Appalachian 
ice,  there  would  seem  to  have  been  changes  of  level  in  the  Appalachian 
region,  whether  affecting  the  ancient  Laurentides  or  not  is  problem- 
atical. The  change  was  in  the  nature  of  a  subsidence  of  the  former, 
which  possibly  may  have  been  accompanied  by  a  correlative  elevatory 
movement  of  the  region  to  the  north  of  the  St.  Lawrence  River. 
Whether  this  last  movement  took  place  or  not,  the  ice  from  the  Laur- 
entian  plateau  then  advanced  into  the  St.  Lawrence  valley  west  of 
Quebec,  and  up  the  slope  on  the  south-east  to,  or  nearly  to  the  Inter- 
national boundary  and  crossing  it  in  some  places,  e.^.,  in  the  Lake 
Ohamplain  valley,  at  Lake  Memphremagog,  Hall  Stream,  etc.     The  Thickness  of 

earlier  Laurentide  glacier  was  thicker  here  than  to  the  north-east.     At  ??J^^„il^!^' 
o  tide  glacier. 

the  Chaudi^re  River,  on  the  northern  slope  of  the  range  nearest  the  St. 
Lawrence,  evidence  respecting  its  upper  limit  was  found  at  a  height  of 
1000  or  1050  feet  above  the  sea,  while  on  the  slopes  of  Orford  Moun- 
tain and  Owls  Head,  at  Lake  Memphremagog,  striation  was  observed 
up  to  an  elevation  of  1800  or  2000  feet.  These  and  a  number 
of  other  peaks  in  the  range  referred  to,  must  have  stood  up  as 
'*  nunataks,"  even  at  the  maximum  extension  of  this  glacier.  If, 
therefore,  evidence  can  be  found  of  this  ice  having  overridden  portions 
of  the  range  along  the  International  boundary,  above  1800  to  2000 
feet  in  height,  the  fact  would  tend  to  show  that  this  range  stood  rela. 
tively  lower  during  the  invasion  of  the  Laurentide  glacier  than  at  the 
present  day.  This  view  assists  in  explaining  certain  high-level  terraces 
met  with  near  the  International  boundary  described  on  a  later  page, 
and  also  the  deformation  or  rise  of  the  gravel  beds  from  north  to  south 
observed  in  the  basins  of  Lake  Memphremagog  and  along  the  Coati- 
cook,  Salmon,  and  other  rivers. 

After  the  early  Laurentide  glacier  had  partially  or  wholly  retired 
from  the  region,  and  especially  from  the  St.  Lawrence  valley,  succeed- 
ing which  there  was  probably  an  interglacial  epoch,  a  re-advance  of  ice 
from  the  Laurentides  again  occurred.  The  changed  attitude  of  the  St  j^ter  Lauren^ 
Lawrence  basin,  which  had  taken  place  meantime,  however,  caused  *i^«  glacier, 
the  later  ice  to  flow  south-westward,  instead  of  southward  or  south- 
eastward, following  the  general  course  of  the  valley  towards  the  Great 
Lakes.  The  progressive  differential  subsidence  of  the  region  then 
begun  appears  to  have  continued  until  the  ice  had  wholly  disappeared 
from  the  region,  and  for  some  time  afterwards,  during  the  deposition 
of  the  Leda  clay  and  Saxicava  sands.     The  closing  stage  of  the  later 
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Laurentide  glacier  was  that  which  witnessed  great  numbers  of  local 
Floating  ice.  glaciers  on  both  slopes  of  the  St.  Jjawrence  valley,  and  floating  or 
sea-borne  ice  drifted  south-westward.  The  deposition  of  the  Saxicava 
sands  brought  the  period  of  subsidence  to  a  close,  and  the  great 
Pleistocene  upheaval  followed. 

Superficial  Deposits  of  the  St.  Lawrence   Valley,  and  especi- 
ally OF  South-eastern  Quebec. 

Classification  The  superficial  deposits  of  the  St.  Lawrence  valley  may  be  closely 
dep^te!^*^^  paralleled  with  those  of  the  Maritime  Provinces,  described  in  previous 
reports  of  the  Geological  Survey.  The  main  divisions  are  Post-Tertiary 
and  Tertiary  (or  Pre-glacial),  the  former  being  subdivided  into  the 
Recent  and  the  Pleistocene.  These  are  represented  here  both  by  ma- 
rine and  fresh-water  beds.  The  Pleistocene  is  divisible  into  an  earlier 
and  later  series  of  formations,  to  the  latter  of  which  belong  the  Saxi- 
cava sands  and  Leda  clay  and  the  deposits  constituting  the  marine 
shore-lines  and  beaches  of  the  St.  Lawrence  valley.  This  series  also 
embraces  the  stratified  sands,  gravels  and  clays  forming  terraces  in 
river- valleys,  etc.,  and  found  overlying  the  boulder-clay.  In  south- 
eastern Quebec,  in  the  auriferous  districts  these  often  contain 
gold.  The  earlier  Pleistocene  includes  the  boulder-clay  or  till,  with 
moraines,  eskers,^  etc.  It  is  slightly  auriferous  in  some  parts  of 
the  Chaudi^re  valley. 

Pre-riacial  or  ^^®  Pre-glacial  or  Tertiary  beds  everywhere  underlie  the  boulder- 
Tertiary  beds,  clay  and  other  glacial  products,  and  consist  of  (1)  sedentary  decayed 
rock-material,  altogether  in  its  original  position,  and  (2)  transported 
stratified  deposits  derived  from  this,  in  the  form  of  coarse  oxidized 
gravels,  sands  and  clays  which  have  been  removed  from  their  original 
position  and  worn  by  fluvial  agencies.  These  are  the  true  gold-bearing 
deposits  of  south-eastern  Quebec. 

Pre-glacial  Decayed  Bock-material,  Sedentary  and  Transported, 

Deoby  of  rocks      The  facts  relating  to  the  base-levelling  and  the  denudation  of  the 

of  the  region,   j-ggi^j^  have  been  given  on  previous  pages  of  this  report.     The  most 

potent  cause  of  the  general  wearing  down  or  reduction  of  the  surface 

in  pre-glacial  ages  wm  the  subaerial  decay  of  the  rocks.     Although  it 

is  not  the  purpose  of  the  writer  to  enter  into  details  regarding  this  in 

'Eskers  are  long  ridges  of  gravel  and  sand,  sometimes  with  boulder-clay  beneath. 
They  are  often  caHed  Asar,  or  osars,  and  formerly  horse-backs,  boar's  backs  or  kames. 
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the  present  report,  it  may  be  stated  that  under  the  climatic  conditions 
of  this  country  the  most  important  of  the  processes  which  bring  about, 
rock  decay  are:  (1)  the  precipitation,  and  (2)  the  action  of  the  carbonic 
acid  of  the  atmosphere  and  of  decaying  vegetable  matter.  The  changes 
of  temperature  which  have  such  a  wide  range  in  these  latitudes  must  also 
have  exercised  a  direct  influence  in  producing  expansion  and  contraction 
of  the  rocks,  producing  joints,  cracks,  and  crevices  and  opening  them  to 
the  disintegrating  agents  referred  to.  The  ever^recurring  climatic  oscil- 
lations of  summer  and  winter  have  doubtless  subjected  the  rock-surfaces 
to  very  great  wear  and  waste.  This  erosion  or  decay  resulted  in  the  Distribution 
production  of  extensive  sheets  of  decomposed  rock  in  Eastern  Canada  in  ^teriala. 
preglacial  ages,  and  these  and  other  waste  products  of  rock  decay  must 
have  accumulated  to  a  great  depth  in  the  long  time  during  which  the 
surface  was  exposed  to  this  process,  so  much  so  that  they  doubtless  formed 
an  almost  universal  mantle  overspreading  the  country.  Upon  the  eleva- 
tions it  would  be  more  or  less  denuded  even  before  the  advent  of  the 
ice  age.  The  removal  of  the  decomposed  materials  from  the  higher 
grounds  would  tend  to  give  the  disintegrating  forces  renewed  power 
from  time  to  time  to  act  directly  upon  the  rocks,  and  consequently 
these  higher  grounds  would  sufifer  the  most  erosion  and  waste.  Some 
of  the  products  of  rock  decay  in  this  region  must  be  of  an  early 
date,  geologically  speaking.  They  have,  however,  been  so  shifted 
about,  and  have  undergone  so  many  changes,  that  they  have  probably 
altogether  lost  their  original  character.  Those  met  with  on  the  sur- 
face of  the  rocks,  now  beneath  the  boulder-clay,  are  most  likely 
all  of  Tertiary  age.  No  great  quantities  of  sedentary  material  are 
found  in  any  one  place.  In  valleys  and  on  declivities  these  materials 
have  been  acted  upon  by  the  usual  atmospheric  agencies  before  the 
glacial  period,  and  in  large  part  have  undergone  more  or  less  trans- 
portation, and  assortment  and  re-assortment,  being  laid  down 
in  stratified  sand,  gravel  or  clay  beds,  as  the  case  may  be,  such  as  are 
now  met  with  beneath  the  boulder-clay.  The  materials  of  the  boulder- 
clay  itself,  and  of  the  later  stratified  deposits  overlying  it,  are  derived 
from  them. 

In  the  sections  of  the  stratified,  pre-glacial  beds,  given  in  the  following 
pages,  it  will  be  observed  that  those  in  the  bottom,  whether  lying  upon  the 
sedentary  decomposed  material  or  upon  *  eroded  rock-surfaces,  are 
usually  the  coarsest.  They  consist  of  well  water-worn  gravels  and  Lower 
sands  which  have  probably  undergone  repeated  removals  and  trans-  ^^^B^goldL " 
portation  by  the  rivers  and  streams,  the  finer  earth  and  sand  having 
apparently  been  carried  further  down  stream  from  time  to  time.  As 
might  naturally  be  expected  from  this  continual  shifting  in  pre-glacial 
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time  (and  in  certain  local  instances  in  the  post-glacial  period  also),  the 
materials  now  consist  mainly  of  gravel  and  boulders,  and  in  aurifer- 
ous districts  contain  gold  in  the  bottom.  The  loose  alluvial  gold  of 
the  Chaudi^re  and  Du  Loup  valleys,  also  of  the  Ditton  and  Dudswell 
districts  of  the  ** Eastern  Townships"  of  Quebec,  occurs  in  these  gravels 
and  sands.  In  the  sedentary  beds  it  is  met  with  in  a  very  scattered 
condition;  but  in  the  concentration  which  these  underwent  in  the 
bottoms  of  river- valleys  the  loose  nuggets  and  particles  of  gold  have 
been  brought  together,  and  are  now  found  on  what  formed  reefs  and 
shoals  of  these  ancient  river-courses.  The  gold  generally  lies  on  the 
rock-surface,  or  in  the  gravel  next  to  it.  Often  it  has  worked  its  way 
down  into  the  crevices,  cracks  and  openings  below  that,  especially  in 
shaly  or  slaty  strata  with  a  high  dip.  The  ancient,  coarse,  auriferous 
bottom  gravels  have  either  been  laid  down  in  portions  of  river-valleys 
which  had  a  steep  gradient,  or  else  in  comparatively  shallow  waters, 
or,  perhaps,  under  both  conditions — the  finer  material  originally  inter- 
mixed with  them  having  been  carried  down  to  still  lower  levels. 

Probable  age  ^^^  precise  age  of  these  pre-glacial  auriferous  deposits  has  not  been 
^iiwial^beda  determined,  no  fossils  having  yet  been  found  in  them ;  nevertheless, 
as  stated,  they  appear  to  be  largely  Tertiary,  and  were  possibly  con- 
temporaneous with  the  deposits  found  further  west,  on  the  north  side 
of  the  Green  Mountain  range,  at  Brandon,  Vermont,  many  years 
ago,  which  Lesquereux,  on  the  evidence  of  fossil  plants  and  leaves, 
referred  to  the  Miocene.* 

Changes;©!  Succeeding  the  deposition  of  the  yellow,  coarse,  auriferous  gravels 

level  above  described,  considerable  changes  of  level  seem  to  have  taken 

place  which  affected  the  region  in  a  remarkable  degree,  causing  a 
change  in  the  character  of  the  beds  subsequently  deposited  before  the 
glacial  period  set  in.  The  range  of  mountains  known  as  the  Sutton 
Mountain  axis  and  its  extension  north-eastward,  and  also  the  parallel 
range  of  the  Stoke  mountains,  seem  to  have  sustained  a  greater  differ- 
ential uplift  relative  to  other  parts  of  the  region,  while  the  wide  parallel 
basin  between  these  and  the  range  along  the  International  line 
probably  suffered  a  sag  or  correlative  subsidence.  In  consequence 
of  these  movements  the  two  westerly  ranges  (the  Sutton  and  the 
Stoke  mountains)  must  have  again  been  vigorously  attacked  by 
denuding  agencies,  while  the  depression  to  the  south-east  became 
the  receptacle  of  a  large  amount  of  sediment  transported  thither 
from  the  north-west,  and  also  from  the  axial  divide  of  the  Inter- 
national  boundary.      Along    with    this    transported   material    con- 

*  Geology  of  Canada,  1863,  p.  929. 
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siderable  quantities  of  alluvial  gold  were  carried  thither  from  the 
old  prd-Cambrian  ranges  on  either  side,  much  of  it  in  a  very 
finely  divided  condition.  From  the  varying  character  of  the  character  of 
sediments  deposited  in  some  of  the  river-valleys  at  this  stage,  it  is  sediments] 
evident  that  the  changes  of  level  have  been  slow  and  of  long 
duration.  The  beds  graduate  upwards  from  the  gravels  in  the 
bottom  to  clay,  then  to  sand,  which  is  overlain  by  the  boulder-clay. 
This  seems  to  be  the  general  succession  of  the  pre-glacial  beds  through- 
out the  region.  The  clay  and  sand  deposits  denote  lacustrine  condi- 
tions, or  more  probably  quiet  lake-like  river  expanses ;  but  these  have 
doubtless  been  merely  local  in  certain  parts  of  river-valleys.  The 
materials  of  these  gravels,  clays  and  sands  have  been  originally  derived 
from  the  sedentary  beds  of  decayed  rock,  or  from  portions  of  these 
which  had  undergone  a  previous  assortment  or  shifting  down  stream. 
As  regards  the  origin  of  these  stratified,  pre-glacial  sediments,  there 
seems  to  have  been  no  general  law,  the  character  of  the  material  as 
now  observed  depending  upon  the  force  of  the  currents,  the  volume 
of  the  rivers,  etc.  The  coarse  beds  would  probably  be  deposited  in 
those  portions  of  the  river-channels  where  the  currents  were  strongest, 
while  in  the  deeper  parts  and  where  there  were  slack  currents,  the  fine 
sand  and  clay  would  be  laid  down.  From  the  fact  that  these  fine  How 
sand  and  clay  beds  are  well  developed  and  widespread  in  the  valleys  ^^^^^ 
of  the  Chaudi^re  and  Du  Loup  rivers,  and  occur  at  a  nearly  uniform 
level  from  the  Devils  Rapids  in  the  former  to  the  vicinity  of  St.  Come, 
in  the  latter,  it  would  appear  that  lacustrine  conditions  existed  there  for 
a  considerable  time  in  the  later  Tertiary,  just  previous  to  the  advent 
of  the  ice  age.  Whether  these  conditions  were  due  to  a  change  in 
the  climate  caused  by  the  approach  of  the  glacial  period  is  not  known, 
but  it  seems  probable.  The  gradual  increase  in  thickness  of  the  Greater 
ice  upon  the  North-east  Appalachians  would  give  a  greater  volume  to  ^v^.^  ° 
the  rivers  during  the  summers  while  this  ice  was  spreaduig  from  the 
higher  grounds  and  before  it  reached  the  lower  slopes  and  valleys. 
There  would  then  be  the  waters  from  precipitation,  plus  those  from 
the  melting  snow  and  ice  of  the  mountain  districts,  throughout  the 
summer  months  each  season.  For  these  reasons  the  rivers  were 
probably  larger  than  at  present  for  a  great  part  of  the  year.  Hence 
the  greater  erosion  and  deposition  of  sediments,  coarse  and  fine,  during 
the  later  Tertiary  or  early  Pleistocene,  that  is,  if  we  draw  the  dividing 
line  between  those  two  periods  at  the  stage  when  ice  first  began  to 
gather  upon  the  mountains,  and  before  it  descended  into  the  valleys. 

The  causes  of  the  great  accumulation  of  beds  of  stratified  gravel.  Summary  of 
clay  and  sand  resting  on  the  inferior  auriferous  deposits  are,  there-  ^^ 
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Deposits  of 
the  glacial 
period. 


fore :  (1)  the  differential  movements  which  occurred  in  the  region,  pro- 
ducing lakes  or  lake-like  expanses  in  the  river-valleys  in  which  the 
finer  sediments  were  deposited  ;  (2)  the  greater  volume  of  the  rivers 
from  the  approach  of  glacial  conditions,  and  (3)  the  greater  quantities 
of  material  at  hand  in  the  sedentary  and  stratified  fluviatile  beds  of 
an  earlier  date. 

Before  giving  a  detailed  description  of  the  pre-glacial  auriferous 
deposits  and  the  mode  of  occurrence  of  the  gold  in  them,  it  seems 
desirable  to  present  the  facts  regarding  the  boulder-clay,  and  later 
formations,  well  developed  in  many  of  the  river-valleys,  after  which 
the  origin  and  distribution  of  the  gold  found  in  the  alluviums  can  be 
more  intelligently  discussed. 


Drumlins. 


BatUder-day,  Moraines,  Bauldera,  etc. 

Boulder-clay.  Generally  speaking,  it  may  be  stated  that  the  boulder-clay  forms  a 
mantle,  of  greater  or  less  thickness,  covering  the  rock  surfaces  and 
decayed  rock-materials  throughout  the  whole  St.  Lawrence  valley, 
including  the  region  here  under  description.  Although,  often  irre- 
gular as  to  thickness,  and  thrown  into  mounds  and  short  ridges, 
which  may  occasionally  be  classed  as  drumlins  or  drum-like  hills, "^  it 
presents  few  structural  peculiarities,  and  no  true  moraines  or  eskers 
have  yet  come  under  observation-  The  boulder-clay  of  the  region  was 
described  many  years  ago  by  Logan  and  his  officers  t,  and  by  Sir  J. 
Wm.  Dawson.  |  For  the  most  part  it  seems  to  have  been  the  pro- 
duct of  land-ice;  but  in  the  bottom  of  the  St.  Lawrence  valley, 
especially  at  Riviere  du  Loup  and  below  that,  it  has  been  found  to 
contain  arctic  marine  shells  of  Pleistocene  age,  and  is  apparently  due 
to  the  action  of  floating,  or  sea-borne  ice.  Local  glaciers  both  from 
the  north  and  from  the  south  have,  however,  debouched  into  the 
valley,  to  which  portions  of  the  boulder-clay  found  here  are  likewise 
to  be  attributed. 

Except  as  regards  the  presence  of  marine  shells  in  some  of  the 
deposits  of  boulder-clay  met  with  in  the  St.  Lawrence  valley  it  ex- 
hibits no  characters  by  which  the  marine  can  be  distinguished  from 
the  land-ice  product. 

*Drumliii8  are  long  oval-shaped  ridges  or  mounds  of  boulder-clay,  their  longi- 
tudinal trend  being  usually  parallel  to  the  striaticn  of  the  district  in  which  they 
occur.  They  differ  from  moraines,  inasmuch  as  they  are  not  marginal  formations ; 
but  are  supposed  to  have  accumulated  beneath  the  ice. 

t  Geology  of  Canada,  1863,  pp.  893-896.  J  Notes  on  the  Post-Pliocene  Geology  of 
Canada,  pp.  6-16.    The  Ice  Ag^  in  Canada,  pp.  87-52. 
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Within  this  valley  the  boulder-clay  has  been  subject  to  very  great 
denudation  by  subaerial  agencies,  by  the  rivers,  and  by  the  sea  during 
the  submergence  of  the  later  Pleistocene. 

As  has  been  shown  on   previous   pages   the   boulder-clay   has  a  Bi-partite 
bi-partite  division  in  the  "  Eastern  Townships  "  of  Quebec ;  but  this  bouldor-clay. 
has  not  been  observed  as  yet  in  the  bottom  of  the  valley,  nor  on  the 
Laurentide  slope,  although  intercalated  beds  have  been  found  in  it  at 
Toronto  by  Prof.  A.  P.  Coleman.* 

Very  little  gold  has  been  met  with  in  the  boulder-clays  of  the 
auriferous  districts  of  south-eastern  Quebec  The  reason  of  this  seems 
to  be  that  but  little  of  the  pre-giacial  assorted  gravels  from  the  river- 
valleys  have  entered  into  their  composition,  the  materials  composing 
them  having  been  gathered  mainly  from  the  higher  grounds.  It  is, 
nevertheless,  made  up  largely  of  decayed  rock-material. 

Although  no  moraines  nor  eskers  have  been  found  in  the  St. 
Lawrence  plain ;  yet,  on  the  slopes,  short  broken  ridges  composed  of 
boulderclay,  or  partly  of  bculder-clay  and  partly  of  coarse  stratified 
and  worn  deposits,  have  been  met  with.  Such  of  these  as  are 
distinguishable  from  drumlins  and  kames  may  be  classed  as  moraines  of 
recession. 

Kames  or  kame-like  deposits!  have  been  noted,  some  appearently  of  Kames. 
constructive  origin,  others  due  to  denudational.     The  greater  number 
belong  to  the  Saxicava  sand  period,  and  are  usually  composed  of  strati- 
fied materials,  although  exhibiting  hummocks,  ridges,  kettle-holes,  etc. 

The  principal  source  of  the  boulders  met  with  throughout  the  St.  Sources  of 
Lawrence  valley  has  been  the  Laurentian  plateau,  but  a  number  belong     ^   ^"' 
to  the  Appalachians  and  to  the  eruptive  crystalline  rocks  of  the  region. 
The  wide  distribution  of  Laurentian  boulders  has  been  effected  by 
several  agencies,  some  of  which  are  still  in  operation.     The  first  dis-  Dispersion, 
persion  of  Laurentian  boulders  took  place  during  the  extension  and 
southward  movement  of  the  early  Laurentide  glacier,  the  powerful 
action  of  which  transported  them  across  the  St.  Lawrence  valley  and 
to  an  elevation  of  1800  or  2000  feet  up  the  southern  slope.    Following 
this  was  the  south-west  ice-flow,  or  later  Laurentide  ice-movement, 
which  likewise  effected  a  great  transportation  of  boulders  towards  the 
region  of  the  Great  Lakes,  and  across  the  International  boundary. 

^American  Gelogist,  voL  XIII.,  1894,  p.  85. 

fKames  are  short,  irregular  ridges  or  hummocks  of  gravel,  sand,  etc.,  the  materials 
being  much  the  same  as  those  of  eskers,  or  otars,  Their  mode  of  formation  is,  however, 
supposed  to  be  different,  but  has  not  yet  been  clearly  defined. 
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Agencies  of  And  during  the  subsequent  submergence  of  the  St.  Lawrence  valley 
isperaion.  beneath  the  sea,  floating  ice  played  an  important  part  in  their  distribu- 
tion— a  work  which  is  still  in  progress  in  the  estuary  of  the  St. 
Lawrence  and  around  the  shores  of  Eastern  Canada.  Boulder  paye-« 
ments  can  be  seen  in  the  littoral  similar  to  that  illustrated  by  Sir  J.  Wm. 
Dawson,  (frontispiece  of  The  Ice  Age  in  Canada),  These  are  due  to 
recent  floating  and  coast  ice.  But  the  most  unequivocal  proofs  of  the 
carriage  of  boulders  by  floating  ice  were  seen  in  certain  non-glaciated 
areas,  for  example,  on  Orleans  Island  below  the  city  of  Quebec,  where 
large  angular  boulders  were  found  lying  scattered  about  singly  upon 
the  surface  of  the  Saxicava  sands,  evidently  having  been  dropped  there 
during  the  great  submergence. 

Transporta-  The  agency  of  rivers,  especially  during  floods,  and  also  that  of  river- 
tion  by  rivers,  j^^^  'y^  transporting  and  distributing  boulders  within  the  St.  Lawrence 
basin,  have  likewise  been  very  great.  Kemarkable  examples  of  this  can 
be  seen  along  the  tributaries  flowing  into  the  St.  Lawrence  from  the 
Laurentian  plateau.  It  is  quite  evident  from  the  immense  numbers  of 
boulders  derived  from  the  Laurentides,  which  now  cumber  the  valleys 
and  strew  the  inner  border  of  the  plain,  that  other  agencies  besides  that 
of  Pleistocene  land-ice  have  been  influential  in  their  production,  and  one 
of  these  seems  to  have  been  subaerial  denudation,  large  quantities  of 
decayed  rock-material,  including  boulders,  having  been  met  with  along 
Boulders  in  the  slopes  and  foot-hills  of  the  Laurentian  highlands.  The  Ottawa 
vaSey!  ^*  valley,  for  example,  appears  to  have  received  an  immense  amount  of 
this  material,  a  portion  of  which,  however,  was  doubtless  accumulated 
during  the  invasion  of  the  sea  which  followed  the  glacial  period.  Sub- 
sequently, as  the  region  rose  and  emerged  from  beneath  the  gulf 
waters,  denudation  in  the  littoral  and  also  in  the  river-valleys,  attacked 
the  deposits  referred  to,  and  great  quantities  of  sand,  gravel  and  clay 
must  have  been  swept  away  and  transported  to  lower  levels,  leaving 
the  boulders  exposed  on  the  surface. 

Accumulation  ^^  large  valleys,  such  as  the  Ottawa,  Mattawa,  etc.,  great  accumula- 
M  ^^to/^  tions  of  boulders  occur  at  certain  places.  At  Rigaud  Mountain,  on 
the  south  side  of  the  Ottawa  River,  not  far  from  its  confluence  with 
the  St.  Lawrence,  we  find  remarkable  boulder  deposits.  These  were 
first  described  in  the  Geology  of  Canada  (1863,  page  896)  where  it  is 
stated  that  '^  there  is  a  series  of  plains  destitute  of  vegetation  and 
covered  with  boulders."  One  of  these  boulder  plains  on  the  north- 
west side  of  the  mountain  was  examined.  It  is  situated  on  a  sloping 
terrace,  about  300  yards  long  from  south-west  to  north-east,  which 
descends  in  overlapping  or  imbricated  parts  about  65  feet  in  that  dis- 
tance.    Transversely  it  is  nearly  horizontal  and  about  140  yards  wide. 


Digitized  by 


Google 


]  SUPERFICIAL   DEPOSITS.  61    J 

The  height  above  sea-level,  at  the  upper  part,  is  550  feet.  The  terrace 
on  which  these  boulders  lie,  extends  along  the  base  of  a  low  escarpment 
to  the  south-east,  and  the  boulders  are  entirely  local,  belonging  to 
Rigaud  Mountain.  Kot  a  single  boulder  from  the  Laurentian  hills, 
directly  opposite,  was  seen.  The  depth  of  the  boulder -bed  is  not  known, 
but  holes  from  five  to  ten  feet  deep  do  not  show  the  bottom.  It  is- 
evidently  deepest  in  the  centre  however,  thinning  out  towards  the 
margin  where  it  becomes  covered  with  a  growth  of  bushes.  Nearly  all 
the  boulders  are  less  than  a  foot  in  diameter,  only  an  occasional  one 
reaching  two  or  three  feet.  They  are  without  any  appearance  of  ice 
action,  though   well-rounded  probably  from  attrition. 

These  boulders  are  evidently  the  result  of  the  subaerial  wear  and  How 
waste  of  Rigaud  Mountain  in  pre-glacial  times ;  but  how  they  escaped  P«^"ced* 
the  denudation  of  the  Laurentian  ice  is  an  unsolved  problem.  During 
the  marine  invasion  they  must  have  been  entirely  submerged,  and 
probably  buried  in  superficial  deposits.  On  the  emergence  of  the  land 
which  followed,  the  finer  and  lighter  materials  seem  to  have  been  en- 
tirely swept  away,  leaving  not  a  vestige  of  anything  but  the  boulders. 
The  imbricated  or  overlapping  condition  denotes  powerful  currents  and 
perhaps  the  action  of  floating  ice  from  the  west.  They  had  apparently 
reached  their  present  stable  situation  just  as  this  mountain  was  deserted 
by  the  later  Pleistocene  sea. 

At  Hull,  north  of  the  city  of  Ottawa,  another  singular  boulder-bed,  Boulder-beds 
or  series  of  boulder-beds,  came  under  observation.     These  occupy  short  ^^    "  * 
ridges  trending  east  and  west,  or  to  points  between  north-east  and  south- 
west.    Some  of  the  ridges  are  wide  or  fiat-topped,  and  show  two  kinds 
of  boulders  on  them,  one  series  exhibiting  a  majority  of  Laurentian 
boulders  and  another  of  limestone  slabs.     The  boulders  in  the  first  are 
probably  secondary  from  moraines,  as  a  number  of  them  show  signs  of 
effaced  glaciation.     The  ridges    appear  to  have  been  formed  at  the 
meeting  of  the  Gatineau  and  Ottawa  waters.     Those  ridges  containing 
most  limestone  boulders  have  probably  been  produced  by  the  Ottawa 
River,  and  are  partly  due  to  accumulation  and  partly  to  subsequent 
denudation.     A  section  of  the  deposits  in  one  of  these,  in  descending  Section  at 
order  exhibits    the   following: — (1)   Sand   and  gravel,  packed   with  ^"^^' 
boulders  or  limestone  slabs,  of  all  sizes,  from  five  feet  in  diameter 
downwards.     Most  of  these  belong  to  the  underlying  Cambro-Silurian 
rocks,  but  some  have  been  brought  down  the  Ottawa  apparently  from 
outliers  of  these  along  the  valley.     Very  few   Laurentian  boulders 
occur  in  these  ridges.      The  limestone  slabs  lie  mostly  in  an  imbricated 
manner,  as  if  acted  upon  by  some  powerful  current  or  impact  of  fioating 
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ice  from  the  west.  None  of  these  slabs  are  glaciated.  The  thickness 
of  this  bed  is  from  5  to  10  feet.  (2)  Dark  gray  clay,  (Leda  clay),  con- 
taining fragments  of  marine  shells  of  Pleistocene  age,  resting  on 
boulder-clay.  Thickness  from  12  to  15  inches.  (3).  Boulder-clay  from 
1  to  2  feet  or  more  in  thickness,  lying  apparently  on  the  rock-surfaoe. 

The  ridges  in  which  boulders  of  limestone  predominate  are  on  the 
south  side,  and  those  with  the  greater  proportion  of  boulders  of 
Laurentian  origin  lie  on  the  north,  or  nearest  the  Gatineau  River.  But 
why  there  should  be  such  a  difference  in  the  distribution  of  the 
boulders  on  ridges  so  near  each  other,  for  they  are  not  more  than  from 
&  hundred  yards  to  a  quarter  of  a  mile  apart,  is  not  apparent.  The 
rivers  and  river-ice  may  have  been  instrumental  in  this  regard  during 
the  period  of  deundation  or  emergence  of  the  valley  from  beneath  the 
Pleistocene  sea.  The  trend  of  the  ridges  is  not  in  the  direction  of 
movement  of  the  ice  from  the  Laurentian  highlands — in  fact  seems  to 
be  entirely  independent  of  it.  There  is  little  doubt  that  many  of  the 
boulders  in  this  locality  have  been  brought  thither  by  floating  ice,  both 
sea-borne  and  river  ice,  during  the  great  submergence. 

But  Rigaud  Mountain  and  Hull  are  not  the  only  places  along  the 
Ottawa  valley  where  boulders  occur  in  great  abundance,  indeed,  they 
are  common  everywhere  throughout  its  whole  extent.  Ascending  the 
valley  we  find  them  plentiful  at  Deux  Rivieres,  also  at  Klock,  and 
thence  to  Mattawa,  at  the  latter  place  the  village  being  really  built  on  a 
bed  of  boulders.  A  great  accumulation  of  sand  and  gravel  containing 
worn  Laurentian  boulders  appears  to  have  taken  place  at  the  junction 
of  the  Mattawa  and  Ottawa  rivers,  which  has  since  been  much  de- 
nuded, leaving  the  boulders  exposed  on  the  surface.  The  succession  of 
the  Pleistocene  deposits  here,  so  far  as  observed,  is  as  follows  in  des- 
cending order : — (1)  Sand  and  gravel  with  great  numbers  of  worn 
boulders,  a  few  of  which  still  show  traces  of  glaciation ;  (2)  a  clay  and 
silt  bed,  calcareous,  fine-ffrained,  stratified,  bluish  in  colour,  and  with- 
out sand  or  gravel,  16  feet.  The  underlying  deposit  was  not  reached, 
but  it  is  probably  boulder-clay. 

Between  Mattawa  and  Lake  Nipissing,the  valley  is  plentifully  strewn 
with  boulders  and  occupied  for  the  most  part  with  water-laid  deposits. 

The  boulders  of  the  Ottawa  valley  seem,  therefore,  to  have  been 
brought  to  the  surface  by  the  denudation  of  the  beds  of  which  they 
formed  a  part,  as  the  valley  emerged  from  beneath  the  Pleistocene  sea 
during  the  closing  stage  of  the  Saxicava  sand  period  and  these  beds 
became  subjected  to  erosion  by  the  Ottawa  Ri^er  and  its  tributaries 
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The  upper  portion  of  the  series  now  occupying  this  valley  may,  there- 
fore, be  partly  mfirine  and  partly  fluviatile.  Whether  or  not  the  upper 
Great  Lakes  once  found  outlet  by  the  Mattawa-Ottawa  valley  is  a 
question  which  appears  to  the  writer  to  require  further  detailed  inves- 
tigation. 

Although  glaciated  boulders  occur  in  the  Leda  clay  and  Saxicava 
sand,  this  must  not  be  taken  as  necessarily  evincing  the  action  of 
glaciers  at  the  time.  Glaciated  boulders  are  to  be  found  in  all  the 
formations  above  the  boulder-clay,  even  in  the  recent  river  alluviums 
and  marine-beach  sands.  These  have  merely  been  transferred  from 
one  deposit  to  another  by  the  existing  agencies  of  transportation,  and 
have  all  been  derived  originally  from  the  boulder-clay. 

Inland  Gravel,  Sand,  Clay,  River-beds  and  Lake-beds,  stratified  wnd 

often  terraced. 

The  stratified  deposits  thus  classified  are  those  found  on  both  slopes  High-level, 

Btr&tified 

of  the  St.  Lawrence  valley  above  the  level  of  the  shore-lines  described  deposits, 
on  former  pages  of  this  report.  They  consist  of  sand,  gravel  and  clay, 
usually  in  the  same  succession  as  the  known  marine  deposits,  and  rest 
upon  the  boulder-clay  ;  but  thus  far  no  fossils  have  been  detected  in 
them.  In  the  "  Eastern  Townships  "  of  Quebec  they  are  well  developed 
in  the  wide  interior  valley  between  the  north-east  prolongation  of  the 
Sutton  Mountain  range  and  the  International  boundary.  Commenc- 
ing in  the  south-western  part  of  this  valley,  we  find,  in  the  basin  of 
Lake  Memphremagog,  thick  deposits  of  stratified  gravel,  sand  and  ^^^  Mem- 
clay.  At  the  northern  end  these  are  terraced  at  an  elevation  of  from 
865  feet  to  875  feet  above  the  sea,  or  180  feet  above  the  lake  surface. 
Near  G^orgeville,  on  the  east  side  of  the  lake,  ten  miles  from  the 
north  end,  the  height  is  from  915  to  920  feet.  Further  south,  near 
Magoon  Point,  terraces  and  benches  occur  at  about  950  feet  above 
the  sea-level.  At  Newport,  Vermont,  near  the  southern  end  of  the 
lake,  similar  denuded  terraces  rise  to  an  elevation  of  990  feet,  or  about 
295  feet  above  the  lake  surface.  Whether  these  deposits  rise  in  still 
higher  terraces  and  banks  along  the  Memphremagog  basin  to  the  south 
of  Newport,  has  not  been  ascertained,  but  the  facts,  so  far  as  observa- 
tions have  extended,  show  their  gradual  rise  from  north  to  south. 

In  the  valleys  of  the  Massawippi  River  and  its  tributary  the  Coati-  Massawippi 
cook,  a  similar  rise  from  north  to  south,  was  observed  in  the  terraces,  rivers. 
At  Sherbrooke  and  Lennoxville  they  occur  at  heights  of  875  feet. 
Ascending   the  Goaticook  River,  terraces  were  noted  at    Coaticook 
station.  Grand  Trunk  railway,  on  both  sides  of  the  valley  at  an  eleva- 
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tion  of  1235  feet.  These  are  formed  of  stratified  materials,  underlain 
by  boulder-clay.  No  barrier  exists  between  these  high-level  terraces 
and  the  great  St.  Lawrence  plain  capable  of  holding  in  a  body  of  water 
at  that  elevation.  At  Norton  Mills,  further  up  the  Coaticook  valley, 
terraces  occur  at  about  the  same  height  as  the  railway  station  there, 
viz.,  1361  feet;  but  as  these  are  somewhat  uneven,  and  are  almost 
wholly  surrounded  by  hills,  they  may  be  lacustrine  or  fluviatile. 

Proceeding  eastward  from  Sherbrooke  and  Lennox  ville  along  the 
main  valley  of  the  St.  Francis  River,  terraces  were  also  found  to 
ascend  as  far  as  the  divide  between  these  waters  and  those  of  the 
Chaudi^re  River.  In  the  vicinity  of  Sherbrooke  they  are,  as  stated 
above,  about  875  feet  high,  while  at  Lake  Aylmer  they  occur  at  an 
elevation  of  from  1050  to  1075  feet. 

In  the  valley  of  the  Chaudi^re  River, terraces  have  been  formed  along 
both  slopes  of  the  valley,  apparently  under  similar  conditions  to  those 
of  the  terraces  described  above.  The  height  of  the  upper  terraces  in 
the  lower  part  of  this  valley,  corresponds  with  that  of  the  marine 
shore-lines  observed  on  both  sides  of  the  mouth  of  the  Chaudi^re 
River,  namely,  750  or  760  feet.  As  we  ascend  the  valley  of  this 
river  and  that  of  its  principal  tributary  the  Du  Loup,  the  terraces  also 
ascend  and  have  been  traced  up  to  a  height  of  875  or  900  feet.  But 
as  the  latter  are  in  basins  lying  within  the  boundaries  of  the  river- 
valleys,  the  conditions  of  their  formation  seem  to  have  been  such  that 
they  may  be  of  either  fluviatile,  lacustrine  or  marine  origin. 

In  the  Sutton  Mountain  range  and  its  extension  north-eastward, 
also  in  the  Stoke  Mountains,  valleys  and  depressions  occur  occupied 
with  stratified  gravel,  sand  and  clay,  usually  terraced,  at  about  the  same 
elevation  as  the  marine  shore-lines  on  the  north-west  slope  of  the 
mountain.  Examples  of  these  can  be  seen  in  the  Wattopekah  valley, 
and  between  that  and  Danville,  at  Dudswell,  etc. ;  and  we^t  of  the  St. 
Francis  River  in  the  direction  of  Kingsbury,  and  many  other  places. 

Taking  a  general  view  of  the  facts  in  connection  with  these  stratified 
and  terraced  deposits  it  appears  that  those  found  in  the  mountains 
referred  to  and  near  the  south-eastern  side  of  the  Stoke  Mountains 
are  practically  at  the  same  elevation  as  the  marine  shore-lines  of  the 
St.  Lawrence  valley  at  the  nearest  point.  From  the  base  of  the  Stoke 
Mountains  and  their  continuation  north-eastward,  however,  these 
stratified  beds  rise,  in  the  drainage  basin  of  the  St.  Francis  River, 
towards  the  south,  south-east,  and  east  till  they  approach  the  base  of 
the  range  along  the  International  boundary.  Were  these  beds  laid 
down  originally  in  a  horizontal  attitude,  and  subsequently  eroded  or 
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deformed?  Are  they  fresh  water  or  marine?  No  fossils  have  yet 
been  found  in  them  except  near  Little  Magog  Lake,  lot  6,  range  14  of 
Asoot,  where  Mr.  A.  Michel  found  "  fragments  of  shells  many  years 
ago,  too  imperfect  to  be  preserved,  but  from  a  drawing  made  on  the 
spot*'  were  supposed  by  Dr.  T.  Sterry  Hunt,  who  records  their 
occurrence,  to  be  a  species  of  Mya.*  The  height  of  the  bed  from 
which  the  shells  were  taken  is  about  690  feet. 

As  regards  the  question  of  the  original  attitude  of  these  deposits  Question^of 
the  facts  would  seem  to  favour  the  view  of  a  differential  elevation,  the  aJtSSdes. 
axial  divide  of  the  International  boundary  having  apparently  under- 
gone a  greater  uplift  than  the  district  nearer  the  St.  Lawrence,  as  held 
by  Prof.  J.  W.  Spencer,  t  Whether  this  hypothesis  has  any  founda- 
tion in  fact,  or  not,  it  explains  the  deformed  attitude  of  these  stratified 
deposits.  Moreover,  it  seems  to  receive  support  from  the  local  condi- 
tions which  affected  the  glaciation  of  the  region,  especially  by  the 
manner  in  which  the  early  Laurentide  glacier  moved.  This  ice  flowed 
apparently  with  tolerable  regularity  over  what  is  now  a  surface  with  a 
considerable  gradient,  the  slope  being  opposite  to  the  direction  of  ice 
movement.  It  appears  also,  in  a  few  instances  at  least,  to  have  reached 
levels  higher  than  its  source,  i.  «.,  allowing  that  the  relative  heights  of 
the  Laurentides  and  of  the  north-east  Appalachians  were  even  approxi- 
mately the  same  in  the  glacial  period  as  at  present.  Whether  during 
this  period  the  relative  altitudes  of  the  two  principal  mountain  ranges, 
viz.,  the  Sutton  Mountain  axis  and  its  extension  north-eastward,  and 
the  axial  divide  along  the  International  boundary,  were  different  from 
what  they  are  at  present,  cannot  be  determined ;  but  it  seems  possible 
the  latter  was  lower  for  some  time. 

In  reference  to  the  origin  of  the  deposits  under  discussion  several  ^?4®  °^ ,, 

origin  of  thefi 
hypotheses  may  be  advanced. — (1)  They  may  be  marine ;  (2)  they  may  stratified 

have  been  deposited  in  so-called  glacial  lakes ;  (3)  they  may  be  of  ^^^^^  * 
fluviatile  and  lacustrine  origin  ;  or  (4)  they  may  be  partly  due  to  sub- 
aerial  base-levelling.  Indeed,  it  is  possible  that  two  or  more,  perhaps, 
all  these  causes  combined  have  contributed  to  bring  about  the 
present  condition  of  things  as  regards  these  deposits.  If  existing  levels 
obtained  during  the  period  of  their  deposition,  the  third  hypothesis  may 
be  eliminated,  except  as  regards  terraces  in  river- valleys,  as  no  barriers 
of  sufficient  height  to  hold  in  bodies  of  water  at  the  level  of  the  higher 
terraces  lying  outside  of  the  ri^er-valleys  exist  at  the  present  day  in 
the  region  between  these  and   the  St.  Lawrence  plain.     But  if  the 

•Report  of  Progress,  Geol.  Surv.  Can.,  186»-66,  p.  87. 
t  BuU.  GeoL  Soc.  Am.,  vol  VI.,  pp.  46(M61. 
6 


Digitized  by 


Google 


66  J 


SOUTH-EASTERN   QUEBEC. 


glacially 
aammed 
waters. 


region  along  the  axis  of  the  Ndtre  Dame  Mountains  were  lower  relative- 
ly at  that  stage  than  at  present,  rivers  and  lakes  may  have  been 
largely  instrumental  in  their  formation. 

Hsiiothesis  of  The  seoond  hypothesis,  namely,  that  of  glacial  dams  and  glacial 
lakes,  does  not  seem  capable  of  explaining  the  facts ;  indeed  serious 
difficulties  present  themselves  when  an  attempt  is  made  to  elucidate  the 
phenomena  by  its  aid,  except  as  regards  some  local  beds.  Only  a  very 
brief  statement  concerning  these  objections  can,  however,  be  given 
here.  In  order  that  these  terraced  gravels,  sands,  etc.,  could  be  de- 
posited in  waters  held  in  by  an  icedam,  we  must  postulate  the 
existence  of  a  mass  of  ice  occupying  the  bottom  of  the  St.  Lawrence 
valley,  and  covering  the  first  range  of  hills  to  the  south-east  (the 
Sutton  mountain  range)  at  that  stage  of  the  Pleistocene,  while 
the  principal  portion  of  the  region  to  the  south-east  of  the  range, 
especially  the  wide  valley  in  which  the  deposits  referred  to  mainly  lie, 
was  free  from  it.  It  is  at  once  evident  that  this  hypothesis  is  not  in 
accordance  with  the  physical  conditions  governing  the  existence  of 
glaciers.  For  is  it  not  a  matter  of  observation  as  well  as  of  theory  that 
glacier-ice  first  melts  and  disappears  from  the  lower  grounds  and  clings 
latest  to  the  slopes  and  valleys  among  the  hills  and  mountain  ranges  1 
It  may  be  maintained,  however,  that  ice  would  occupy  the  Sutton 
and  Stoke  mountain  ranges  after  its  disappearance  from  the  St.  Lawrence 
valley  and  from  the  interior  valley  between  the  ranges  referred  to. 
But  even  if  this  were  the  case,  it  does  not  seem  probable  that  a  barrier 
of  ice  on  these  mountains  would  hold  in  water  for  a  sufficient  length 
of  time  to  allow  the  deposition  of  sediments  in  a  supposed  glacial  lake 
or  series  of  lakes,  to  a  thickness  or  vertical  range  of  two  to  four  hundred 
feet.  Such  a  barrier,  if  it  ever  existed  could  only  have  been  of  the 
most  temporary  character.  The  nature  of  the  deposits,  their  similarity 
to  the  terraced  beds  on  both  sides  of  the  Sutton  Mountain  range,  and 
also  to  those  in  the  central  parts  of  that  range,  where  an  ice  barrier 
on  the  theory  of  glacier-dams  may  be  supposed  to  have  existed,  their 
comparatively  uniform  height  from  the  marine  shore-lines  south-east- 
ward through  the  mountains  and  into  the  portions  of  the  interior  valley 
nearest  thereto,  etc.,  preclude  the  theory  of  a  continuous  ice-dam  occupy- 
ing the  Sutton  and  Stoke  Mountain  ranges  and  holding  in  a  glacial 
lake  to  the  south-east.  Moreover,  it  appears  doubtful  whether  deposits 
of  the  character  met  with  here  would  be  thrown  down  in  hypothetical 
glacial  lakes  of  the  kind,  in  the  sequence  usually  occurring  in  the 
terraces  found  in  the  region  inside  the  Sutton  Mountain  range. 

Probably  of         For  these  and  other  reasons  which  cannot  be  given  in  detail  here, 
^?^J**  the  marine  hypothesis  would  seem  to  afford  a  more  satisfactory  expla- 
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nation  than  any  other  of  all  the  stratified  and  terraced  deposits  met 
with  up  to  a  height  equal  to  that  of  the  marine  shore-lines  on  the 
north  and  north-west  side  of  the  Sutton  Mountain  range,  which  varies 
from  750  feet  near  the  mouth  of  the  Chaudifere  River  to  875  to  900 
feet  near  the  International  boundary.  And  in  regard  to  the  stratified 
beds  found  at  a  higher  level,  the  question  of  their  origin  will  for  the 
present  be  left  open. 

On  the  north  side  of  the  St.  Lawrence  River,  similar  beds  occur  in  High-level 

<^rtain  localities  above  the  level  of  the  marine  shore-lines,  but  they  are  q^  nopth  side 

more    uneven    and    detached   than    in    the    "  Eastern    Townships."  ?^  *^®  ^t. 

j'iv  l>awrence. 

They  are  generally  found  among  the  Laurentide  hills,  and  are  at  dinerent 

levels,  and  in  many  of  the  valleys  they  cannot  be  separated  from  those  of 

fiuviatile  and  lacustrine  origin.     The  thick  beds  of  stratified  sand,  in 

terraces,  noted  in  many  of  these  valleys  necessarily  suggest  the  question 

as  to  their  source.    The  existing  rocks  of  the  region  do  not  seem  capable 

of  furnishing  such  quantities  of  sand,  and  it  would  seem  as  if  these  beds 

must  be  due  to  Palaeozoic  strata  of  an  arenaceous  nature  largely  or 

wholly  denuded. 

The  deposits  under  discussion  yield  gold  in  the  Chaudi^re  and  ck>ld. 
Riviere  du  Loup  valleys,  also  at  Dudswell,  Ditton,  etc.  The  gold  is 
very  fine,  however,  and  very  much  scattered.  Its  occurrence  in  these 
gravels  and  sands  is  due  to  the  assortment  and  re-assortment 
which  the  valley  drift  underwent  since  the  glacial  period.  The 
rivers  have  cut  down  into  the  pre-glacial  auriferous  gravels  and 
their  superincumbent  boulder-clay  beds,  transporting  the  whole  to  lower 
levels  to  form  post-glacial  terraces,  etc.  In  this  way  the  gold  has 
been  re-distributed  in  these  post-glacial  deposits.  Some  of  these 
terraces  and  valley  drifts  have  again  been  eroded,  and  undergone 
renewed  transportation.  Doubtless  some  of  the  fine  gold  found  in  the 
present  river-beds  is  from  these  sources. 

Leda  Clay,  Saxicava  Sand  and  Marine  Shore-lines  op 
THE  St.  Lawrence  Valley. 

The  Leda  clay  and  Saxicava  sands  of  the  St.  Lawrence  valley  were  ^ed^  ^;l^^y  j^^^j 
first  described  in  a  general  way  by  Logan  and  his  colleagues,^  and  the  Saxicava 
nomenclature  now  in  use  regarding  them  was  then  employed  for  the 
first  time  by  Sir  J.  William  Dawson.     Since  that  early  date  the  last- 
mentioned  author  has  more  fully  worked  out  the  Pleistocene  geology 

♦  Geology  of  Canada,  1863,  pp.  916-928. 
5t 
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of  the  region,  and  published  detailed  results,  with  extensive  lists  of 
fossils,  etc.^  The  extent  and  character  of  these  deposits  are  now 
pretty  well  known,  both  on  the  north-west  and  south-east  sides  of  the 
St.  Lawrence  valley,  where  they  are  delimited  by  the  marine  shore- 
lines described  in  former  pages  of  this  report ;  but  to  the  south-west 
their  limits  have  not  been  traced,  and  whether  they  reach  as  far 
inland  as  the  valleys  of  the  Great  Lakes  or  not  is  a  debatable  question. 

The  materials  constituting  the  Leda  clay  and  Saxicava  sands  are 
fully  described  in  the  publications  referred  to  above.  The  former  not 
infrequently  consists  of  coarse  clay  with  pebbles  and  some  boulders  in 
the  bottom,  graduating  into  a  dark  or  blue  clay  near  the  summit, 
usually  containing  marine  shells.  The  Saxicava  sands  are  generally 
composed  of  fine,  stratified — in  some  places  blown — sands,  of  variable 
amount,  sometimes  reaching  a  thickness  of  one  or  two  hundred  feet. 
Occasionally  they  contain  gravel  towards  the  summit.  In  many 
places  they  are  found  resting  directly  upon  the  Leda  clay,  but  else- 
where on  boulder-clay  or  upon  the  rock  surface.  They  are  very  seldom 
fossiliferous  except  at  the  base,  or  at  their  contact  with  the  underlying 
Leda  clay,  and  contain  only  shallow-water  species. 

The  surface  of  the  Saxicava  sand  beds  is  not  always  flat,  being 
occasionally  hummocky,  or  formed  into  kame-like  ridges  and  mounds, 
with  hollows  intervening  which  may  be  called  kettle-holes.  The 
latter  often  contain  ponds  or  lakelets.  These  topographical  features 
appear  to  be  the  result  of  two  causes,  firsts  that  which  may  be  termed 
constructive — and  which  may  have  imposed  certain  forms  upon  them 
during  the  deposition  of  the  materials;  and  secondly,  destructive,  that 
is,  due  to  subsequent  erosion.  Examples  of  this  kind  of  surface  are 
more  frequent  near  the  borders  of  the  marine  area,  but  were  also  noted 
at  lower  levels. 

The  materials  of  the  Pleistocene  marine  shore-lines  of  the  St.  Law- 
rence valley  seem  to  be  chiefly  Saxicava  sands ;  but  gravel,  and  occas- 
ionally bands  of  clay  enter  into  their  composition.  Most  of  the  shore- 
lines are  formed  of  built  terraces.  In  a  few  places,  however,  they 
have  been  produced  by  wave-cutting  in  boulder-clay.  The  strati- 
fied clay  in  these  shore-lines  appears  to  be  the  equivalent  of  the  Leda 
clay,  although  hitherto  no  fossils  have  been  found  in  it.  Ancient 
beaches  of  gravel  and  sand,  behind  which  a  lagoon  or  shallow  channel 
lay  have  also  been  met  with.  These  do  not  at  all  places  indicate  high- 
water  mark,  however,  being  found  at  different  levels. 

*Note8  on  the  Post-Pliocene  Geology  of  Canada,  1872 ;  The  Ice  Age  of  Canada, 
1898. 
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The  heights  at  which  Pleistocene  mftrine  fossils  have  been  found  in  ElevationB  at 
the  St.  Lawrence   valley  may  be  here  noted.     The  data  are  mainly  fog^  occur, 
compiled  from  the  publications  of  Sir  J.  Wm.  Dawson  and  from  the 
reports  of  the  Greological  Survey. 

Between  Kenogami  and  Belle  Riviere,  near  Saguenay,  400  feet. 
(Dawson.) 

At  Murray  Bay  and  Les  Eboulements,  600  feet     (Dawson.) 

North  of  St.  Ambroise  station  on  the  old  line  of  the  Quebec  and 
Lake  St.  John  railway,  575  feet,  with  terraces  of  Saxicava  sand,  600 
to  615  feet  high.     (Low). 

At  Mount  Royal,  Montreal,  560  feet,  with  distinct  beach  at  625 
feet.     (Dawson,  Adams,  de  Oeer). 

At  Magog  Lake,  690  feet  ?     {sttpra). 

Near  Smiths  Kails,  remains  of  a  whale,  440  feet.  (Dawson  and 
others). 

In  Lake  Champlain  valley,  400  feet,  with  marine  terraces  up  to  480 
feet.     (Baldwin). 

At  Fort  Ooulonge  Lake,  365  feet. 

Throughout  the  counties  of  Renfrew,  Lanark,  Carleton  and  Leeds, 
Ontario,  425  feet. 

The  above  are  the  highest  known  foesiliferous  beds ;  but  lower  beds 
are  numerous  throughout  the  St.  Lawrence  valley,  and  occur  at 
various  altitudes. 

FOBlfATIONS  OF  THE  ReCENT   PbBIOD. 

The  peat  beds  and  other  formations  belonging  to  this  period  are  g^g  ^f  ^^^ 
well  developed  in  some  parts  of  the  St.  Lawrence  valley ;  but  only  recent 
thoee  of  fluviatile  origin  can  be  noted  here.  These  consist  of 
sand,  gravels  and  clay  along  the  river-valleys,  the  two  first  forming 
"  bars,"  which  in  auriferous  districts  contain  "  colours  "  of  gold.  The 
gold  found  in  the  river  bottom  at  the  Devils  Rapids,  on  the  Chaudi^re 
and  at  Great  Falls,  also  that  met  with  in  the  present  channel  of  Riviere 
du  Loup  near  its  mouth,  appears  to  have  been  brought  thither  in 
the  recent  period. 

Extensive  boulder-beds  which  belong  to  this  period,  occur  in  the 
littoral  along  the  lower  St  Lawrence  below  Quebec  having  been 
formed  by  river  and  coast  ice.  They  have  been  described  by  Sir  J* 
Wm.  Dawson.  * 

*See  frontispiece  in  The  loe  Age  in  Ganadft. 
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THE  GOLD-BEARING  REGION  OF  SOUTH  EASTERN 
QUEBEC. 

The  gold-bearing  region  proper  of  south-eastern  Quebec,  as  at  present 
known,  extends  from  Memphremagog  Lake  on  the  west,  to  the 
Etchemin  River  and  Township  of  Ware  on  the  north-east,  and  from 
the  crystalline  range  of  mountains  nearest  the  St.  Lawrence  (the 
Sutton  Mountain  anticline)  south-eastward  to  the  International 
boundary.  In  an  early  report  of  the  Geological  Survey  *  the  region 
was  estimated  to  comprise  from  three  to  four  thousand  square  miles ; 
but  in  a  considerable  part  of  this  area  gold  does  not  actually  occur^ 
while  in  several  places  within  these  limits  it  is  in  such  an  exceedingly 
fine  state  of  division  and  is  so  sparsely  discriminated  as  to  be  of  little  or 
no  economic  importance.  The  non-auriferous  districts  are  principally  in 
the  Cambro-Silurian  basins  lying  between  the  ranges  of  mountains 
above  referred  to. 

The  topographical  features  of  the  region,  as  outlined  on  a  preceding 
page,  seem  to  have  had  an  important  influence  on  the  distribution  of 
the  gold.  The  examinations  here  reported  on  show  that  the 
original  source  of  the  precious  metal  was  in  the  oldest  rocks  of  the 
"  Eastern  Townships,"  namely  the  pre-Cambrian  or  Huronian  (?)  of  the 
three  mountain  ranges  which  traverse  it.  The  Cambrian  and  Cambro- 
Silurian  rocks  are  probably  composed  largely  of  materials  derived  from 
the  pre-Cambrian  in  their  disintegration  and  waste,  and  the  gold  they 
contain,  as  well  as  that  met  with  in  the  alluviums  derived  from  them 
probably  owes  its  origin  likewise  to  the  same  source.  Concentrating 
processes  have  been  in  operation  ever  since.  During  the  formation  of 
the  Cambrian  and  Cambro-Silurian  rocks  there  may  have  been  some 
mechanical  concentration  of  the  gold  in  these,  as  the  sediments  which 
were  derived  from  the  pre-Cambrian  in  Cambrian  and  Cambro-Silurian 
times  would  naturally  contain  it  in  a  fine  state  of  division.  It  is 
difficult  except  on  this  supposition  to  account  for  its  presence  in  some 
areas  and  its  scarcity  or  absence  in  others.  But  the  chief  concentra- 
tion seems  to  have  been  in  some  of  the  quartz  veins  at  a  later  stage  in 
areas  of  eruptive  diorites  and  other  intrusive  rocks,  and  still  later  in 
the  alluviums  of  the  river-valleys  during  the  wear  and  waste  of  the 
land  surface. 

In  the  following  account  of  gold  mining  operations  in  the  "  Eastern 
Townships  "  and  adjacent  portions  of  the  province  of  Quebec,  free  use 
has  been  made  of  all  previous  publications  relating  to  the  subject* 
The  literature  pertaining  to  it  is  somewhat  voluminous  and  extends 

*  Report  of  Progress,  Geol.  Surv.  Can.,  1850-61,  p.  6. 
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over  a  period  of  more  than  sixty  years,  but  much  of  it  is  now  out  of 
print  and  inaccessible  to  the  public,  hence  quotations  and  references 
are  frequently  given.     Considerable  new  material,  is  however,  added, 

for  which  I  am  indebted  to  a  number  of  gentlemen  whose  names  are 

given  below.     The  reports  and  publications  which  have  principally 

been  made  use  of  are  as  follows  : — 

Sir  W.  E.  Logan  and  Dr.  T.  Sterry  Hunt,  1851-52.— Report  of  Pro- 
gress, Geol.  Surv.  Can. 

F.  T.  Judah,  Clerk  of  Crown  Lands,  1863.— Report  of  the  Quebec 
Government^  on  the  Gold  Mines  of  the  Chaudi^re. 

Sir  W.  E.  Logan,  Geology  of  Canada,  1863. 

Report  of  the  Select  Committee  appointed  by  the  Quebec  Government 
to  ascertain  the  value  of  the  Chaudi^re  gold  areas,  1865. 

Sir  W.  E.  Logan  and  Dr.  T.  Sterry  Hunt,  1865-66,— Report  of  Pro- 
gress, Geol.  Surv.  Can. 

Mr.  A.  Michel,  1865-66. — Report  on  the  Gold  Region  of  Lower  Can- 
ada, in  Report  of  Progress,  Geol.  Surv.  Can.,  1865-66. 

Dr.  A.  R.  C.  Selwyn,  C.M.G.,  1870-71.— Notes  and  Observations  on 
the  Gold  Fields  of  Quebec  and  Nova  Scotia  ;  Report  of  Progress, 
Geol.  Surv.  Can.,  1870-71. 

Mr.  W.  Chapman,  1881. — Gold  Mines  of  Beauce. 

Dr.  A.  R.  C.  Selwyn,  C.M.G.,  (Mr.  A.  Webster)  1880-81-82.— Notes 
on  the  Geology  of  the  South-eastern  Portion  oi  the  Province  of 
Quebec.     Report  of  Progress,  1880-81-82. 

Prof.  E.  J.  Chapman,  1 886. — Report  on  the  property  of  the  St.  Onge 
Gold  Mining  Company. 

Dr.  R.  W.  Ells,  1887.— Report  on  the  Geology  of  a  Portion  of  the 
Eastern  Townships.  Annual  Report,  Geol.  Surv.  Can.,  1886. 
Part  L 

Dr.  R.  W.  Ells,  1888.— Second  Report  on  the  Geology  of  a  Portion  of 
the  Province  of  Quebec.  Annual  Report,  Geol.  Surv.  Can.,  1888. 
PartK. 

Dr.  R.  W.  Ells,  1888-90.— Report  on  the  Mineral  Resources  of  the 
province  of  Quebec.  Annual  Report,  Geol.  Surv.  Can.,  Vol.  VI., 
1888-89.     Part  K. 

Prof.  H.  Y.  Hind. — Unpublished  reports  on  the  auriferous  deposits, 
etc.,  of  the  Chaudi^re  and  Du  Loup  valleys. 

Mr.  J.  Obalski,  Inspector  of  Mines  for  the  province  of  Quebec.      R^ 
ports  of  the   Commissioner  of  Crown    Lands,  and    Reports  of 
the  Commissioner  of  Colonization  and  Mines  for  the  province. 
Besides  the  information  derived  from  the  above-mentioned  sources, 

the  writer  begs  to  acknowledge  his  indebtedness  to  a  number  of  miners 
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Other  Boupoee  and  others  who  have  wrought  in  the  gold  mines  referred  to  or  been 
tion,  connected  therewith.     Mr.  Wm.  P.  Lockwood  of  Montreal  furnished 

Mr.  E.  D.  Ingall  of  the  Division  of  Mineral  Statistics  and  Mines  of 
this  Survey  and  the  writer  with  a  large  amount  of  valuable  data, 
accumulated  during  his  extended  operations  in  the  Gilbert  River 
valley  and  freely  placed  his  notes,  maps  and  plans  at  our  disposaL 
Tracings  of  the  surveys  of  the  Gilbert  valley  made  by  his  son,  Mr. 
Arthur  Lockwood  and  of  the  elevation  and  gradient  of  the  valley 
referred  to  as  levelled  by  him  have  also  been  obtained.  These  data 
together  with  the  position  and  depth  of  a  number  of  shafts  sunk  by  Mr. 
Lockwood,  have  enabled  us  to  determine  the  site  of  the  old  pre-glacial 
river  and  ascertain  its  gradient  in  the  auriferous  district  approximately 
at  least. 

The  gentlemen  named  below  have  likewise  kindly  supplied  me  with 
valuable  information  respecting  gold  mining  operations  in  the  particu- 
lar districts  in  which  they  have  worked. 

Mr.  Samuel  Byrne  of  the  American  Gk>ld  Mining  Company  has 
given  me  an  account  of  the  operations  carried  on  in  the  Gilbert  River 
valley  by  him.  Mr.  Louis  Gendreau,  whose  extensive  knowledge  of 
gold  mining  matters  in  south-eastern  Quebec  has  afforded  me  with  a 
large  number  of  facts  collected  during  his  lengthened  experience  in 
Beauce,  Ditton,  etc.  To  the  following  gentlemen  I  am  also  under 
obligations  for  assistance  courteously  given  and  for  various  acts  of  kind- 
ness : — J.  E.  Hardman,  Capt.  Geo.  Macduff,  Peter  Brown  of 
McArthur  Bros.  (Ltd.),  P.  Angers,  Notary,  St.  Fran9ois,  Beauce,  H. 
C.  Donnell,  Cbas.  Rodrigue  and  T.  C.  Osgood  of  the  Rodrigue  Mining 
Company,  Dudswell ;  F.  K  Harrison  of  Harrison  Brook,  John  Blue, 
Eustis  Copper  Mines,  E.  B.  Haycock,  Ottawa,  Dr.  R.  W.  Heneker, 
Sherbrooke  and  others. 

History  op  Gold  Mining  in  South-bastbrn  Qubbbc. 

Gilbert  River, 

Historvof  ^^^  '®  reported  to  have  been  first  discovered  about  the  year  1823 

^Id  mining  or  1824,  by  a  woman  near  the  mouth  of  the  Toufie  des  Pins,  or  Gilbert 
Riyer  valley.  Ri^er,  an  affluent  of  the  Chaudi^re.  This  statement  was  presented 
in  a  paper  read  before  the  Literary  and  Historical  Society  of  Quebec, 
in  1863,  by  the  Rev.  James  Douglas,  entitled,  ''  On  the  Gk>ld  Fields 
of  Canada,"  but  little  or  no  attention  was  paid  to  it.  In  1834,  a 
young  girl  named  Clothilde  Gilbert,  who  afterwards  became  the  wife 
of  Oliver  Morin,  of  St  George,  Beauce,  "  taking  a  horse  to  water  near 


Digitized  by 


Google 


••*««•]  GOLD  MINING  IN  SOUTH-EASTERN  QUEBEC.  73  J 

the  same  spot,  perceived  as  she  supposed,  a  stone  glittering  in  the  bed 
of  the  river,  and  thinking  it  curious  enough  to  preserve,  took  it  home 
with  her."  This  was  the  discovery  reported  by  Gen.  Baddeley  in 
1835.^  The  piece  he  described  was  said  to  weigh  10'63  grains;  but  he 
was  unaware  that  this  piece  had  been  cut  off  a  larger  nugget,  the 
weight  of  which  was  1056  grains.  Mr.  Leger  Gilbert,  father  of  the 
girl  who  found  the  nugget,  sold  it  for  $40,  a  sum  apparently  much 
below  its  value.  Encouraged  by  this  discovery  he  made  further  search, 
and  on  several  occasions  found  more  gold,  but  not  of  any  considerable 
amount.  The  DeLery  family,  owners  of  the  seigniory  of  Rigaud- 
Yaudreui],  in  consequence  of  these  discoveries  and  of  the  indications  Vaudreail 
of  gold  which  the  district  afforded,  applied  for  and  obtained  letters  *®'K^ory. 
patent  from  the  Crown,  dated  September  18th,  1846,  giving  them 
exclusive  mining  privileges  for  the  precious  metals  ^br  ever,  within  the 
limits  of  the  seigniory  in  question,  subject  to  certain  conditions,  among 
others  the  payment  of  a  royalty  of  ten  per  cent  on  the  gross  produce 
after  melting  (smelting)  of  the  ores  in  furnaces,  which  conditions  it 
appears  were  never  complied  with.  No  royalty  was  paid  to  the 
Grovemment,  as  no  gold  was  produced  in  this  way.  The  seigniory 
comprises  an  extent  of  three  leagues  (9  miles)  along  the  Chaudi^re 
River,  and  a  depth  of  two  leagues  (6  miles)  on  each  side.  Explorations 
were  carried  on  by  Mr.  C.  DeLery,  and  an  examination  and  report  on 
the  value  of  the  property  made  by  J.  P.  Cunningham.  In  1847,  the 
Chaudi^re  Mining  Company  was  formed,  to  which  Mr.  DeLery  leased 
all  his  rights  in  consideration  of  receiving  an  improved  royalty,  amount- 
ing for  the  first  portion  of  the  leasehold  term  to  twenty-five  per  cent, 
and  for  the  latter  portion  to  thirty-three  and  a  half  per  cent,  but  this 
arrangement  not  being  found  satisfactory,  the  improved  royalty  was 
bought  up  for  a  fixed  sum.  This  company  also  acquired  the  right  of 
working  in  the  fief  La  Barbe,  through  which  the  Famine  River  flows. 

The  Chaudi^re  Mining  Company  began  operations  on  the  Touffe  des  Early 
Pins,  or  Gilbert  River,  at  a  point  about  one  mile  from  its  mouth,  ^^^^ 
where  they  worked  for  several  years,  but  in  such  a  reckless  and 
unscientific  way  that  expenses  were  not  met.  They  also  operated  on 
the  Des^Plantes  River  in  1847,  and  several  rich  deposits  were  struck. 
At  one  of  these,  just  above  the  first  fall,  from  three  to  ten  ounces  of 
gold  were  obtained  daily  for  several  weeks.  Dry  digging  from  the 
gravel  hills  was  also  tried,  but  though  gold  was  found  in  considerable 
quantity  the  appliances  for  washing  and  collecting  were  so  poor  that 
the  attempt  was  abandoned. 

Of  the  two  reports  written  by  Mr.  Cunningham,  the  first,  in  1847,  Mr.  Ciuming- 
was  addressed  to  the  proprietors  of    the  seigniory  of  Rigaud- Vau-  ^^ "  reports. 

♦Am.  Joum.  ScL  (let  Ser.),  vol  XXVIII.,  p.  112. 
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dreuil,  Messrs.  Charles  and  Alexander  DeLery,  and  related  chiefly  to 
the  character  of  the  rocks  as  compared  with  that  of  the  mining  areas 
of  Carolina  and  Virginia,  U.S.  He,  however,  refers  to  the  finding  of 
nuggets  of  gold  weighing  from  thirty  to  fifty  pennyweights,  which 
had  their  angles  rounded,  but  which  he  concluded  had  their  source 
in  close  proximity  to  the  spot  in  which  they  were  found. 

Chaudi^re  The  second  report  was  addressed  to  the  Chaudiere  Mining  Company, 

Comnanv  ^  1850,  in  which  the  results  of  two  experiments  in  working  the 
gravels  of  the  Gilbert  are  given.  The  first  of  these  extended  from 
the  24th  of  June  to  the  6th  of  August.  The  work  consisted  in  digging 
several  pits  or  trenches,  the  largest  of  which  was  150  feet  in  length 
with  an  average  width  of  twelve  feet.  In  these,  the  gravel  directly 
overlying  the  slates  was  found  to  be  auriferous,  while  an  overlying 
stratum,  directly  beneath  the  soil,  was  also  found  to  carry  gold  in 
places.  Much  difficulty  was  experienced  from  the  water,  and  the 
work  was  at  last  abandoned  for  another  portion  of  the  deposit.  The 
amount  of  goTd  obtained  from  the  first  trial  is  said  to  have  been  one 
hundred  pennyweights. 

The  second  trial  lasted  from  the  8th  of  August  to  the  20th  of  Sep- 
tember. The  course  of  the  stream  was  changed  for  a  short  distance, 
and  the  gold  was  collected  from  the  old  bed,  amounting  in  all  to  940 
pennyweights,  which,  it  is  stated,  was  the  result  of  about  two  men's 
labour  for  that  time.  Further  explorations  of  a  similar  character 
were  made  subsequently,  and  good  results  obtained,  the  examination 
of  a  quartz  vein  at  this  place,  which  was  stripped  for  150  feet,  showing 
several  fine  pieces,  one  of  which  weighed  twenty-five  pennyweights. 
In  the  construction  of  a  canal  and  dam  for  the  purpose  of  working  a 
second  portion  of  the  river-channel,  one  man  is  reported,  in  the  six 
weeks  in  which  the  work  continued,  to  have  taken  out,  by  panning, 
380  pennyweights  of  gold.  Pine  pieces  of  gold  are  reported  to  have 
been  taken  at  this  place  along  the  course  of  a  fissure  caused  by  the 
decomposition  of  a  vein  of  quartz,  while  the  loose  gravel  lying  upon 
the  slates  yielded,  upon  several  trials,  more  than  three  grains  of  gold 
per  bushel  of  100  lbs. 

Dr.  Douglas's  In  1851  Messrs.  DeLery  leased,  subject  to  a  percentage,  their  min- 
operations.  ^^^  rights  over  the  whole  seigniory  to  Dr.  James  Douglas  and  others 
of  Quebec.  Dr.  Douglas  eventually  became  solely  interested  in  this 
lease,  and  under  it  mining  operations  were  carried  on  by  him  and 
others,  under  sub-leases,  at  different  times  and  at  different  places.  Dr. 
Douglas's  lease  expired  on  September  1st,  1864,  and  was  transferred, 
in  consideration  of  the  sum  of  $3,000,  in  July  of  that  year  to  Messrs. 
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Hans  Hagan  &  Company,  who  began  mining  operations  on  the  Qilbert. 
This  company  likewise  obtained  from  the  Messrs.  DeLery  a  further 
similar  lease  of  fifteen  years,  for  which  they  agreed  to  pay  $8,000, 
$2,000  of  which  were  given  in  cash.  Both  of  these  leases  were  given 
by  the  DeLerys  expressly  without  any  guarantee  on  their  part. 

The  success  which  attended  gold  mining  operations  on  the  Gilbert  Operations  of 
River  at  this  time  commenced  in  the  autumn  of  1863.  It  appears  that  ^  ™  "^^ 
one  of  three  brothers  named  Poulin,  who  had  been  mining  with  more 
or  less  success  for  some  time,  discovered  rich  gravels  on  lots  19,  20,  21 
and  22,  DeLery  concession,  Gilbert  River,  and  being  joined  by  the 
brothers  and  others  they  commerced  operations  and  a  large  amount 
of  gold  was  taken  out.  The  north  branch  of  the  Gilbert  was  therefore 
set  apart  as  a  mining  district  for  a  distance  of  a  mile  above  the  forks 
and  a  rush  of  miners  set  in  for  that  locality.  Two  spots  were  selected 
for  work — the  upper,  on  land  owned  by  a  man  named  Viellieux,  lot 
20,  DeLery  concession,  the  other  about  half  a  mile  further  down  on 
this  branch  on  the  southern  half  of  lot  19,  owned  hf  Rodrigue.  Upon 
these  claims,  but  more  especially  on  the  upper,  a  considerable  number 
of  people  wrought  in  1863  and  obtained  in  the  aggregate,  a  large 
quantity  of  gold.  The  largest  piece  reported,  and  sold  for  $22,  was 
said  to  have  been  found  by  a  woman  named  Parie.  Among  other  in- 
stances regarding  the  discovery  of  gold  given  by  Dr.  Douglas  was 
that  of  a  party  of  six,  including  two  of  the  Poulins,  who  ack- 
nowledged to  finding  fifteen  ounces  in  three  days,  and  another 
party  of  the  same  number  found  six  ounces  and  a  half  in  two 
days.  These  miners  were  all  working  without  licenses,  and  upon 
the  facts  being  reported  to  Mr.  DeLery^  bailiffs  were  sent  and  the 
crowd  of  workers  driven  off.  On  Rodrigue's  property,  lot  19  De-  Rodrigue*8 
Lery,  according  to  affidavit  given  in  Mr.  Chapman's  pamphlet,  by  the  P'^P®"^* 
Poulin  brothers  before  Mr.  Belanger,  N.P.,  of  St.  Fran9ois,  in  1880, 
three  of  them  with  Rodrigue  washed  in  tin  pans,  from  the  alluviums 
in  one  day,  seventy-two  ounces  of  gold.  This  party  is  said  to  have 
admitted  finding  ten  pounds  of  gold  in  eleven  days'  work  with  tin  pans 
only.  The  largest  piece  found  at  this  place  during  the  season  was  sold 
for  $200.  The  )3eds  on  Rodrigue's  lot  were  as  follows,  descending 
order, — vegetable  mould  and  earth,  two  or  three  feet ;  gravel  and 
sand ;  and  lastly  a  thickness  of  two  or  three  feet  of  rock  surface  ?  (rot- 
ten rock)  consisting  of  slate  down  to  the  bed-rock,  which  is  found  at 
about  eight  or  ten  feet  from  the  surface.  It  was  in  the  gravel  and 
sand  and  embedded  in  the  slate  that  the  gold  was  found  in  small  pieces 
and  nuggets.  After  exhausting  the  bed  of  the  stream  they  washed 
the  gravel  from  the  banks  in  a  sluice,  and  are  reported  to  have  obtained 
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a  pound  of  gold  one  day,  and  ten  ounces  another.  Rodrigue,  working 
with  one  man  only,  is  said  to  have  panned  out  in  one  day  two  ounces, 
two  pennyweights  and  eight  grains,  valued  at  thirty-eight  dollars. 
The  earnings  of  this  party  for  twenty  days  in  each  month  for  four 
months  of  the  summer,  averaged  sixteen  dollars  a  day  per  man.  This 
success  was  not  general,  however,  and  many  only  cleared  their  expen- 
ses. The  bed  of  the  stream,  at  this  place,  is  composed  of  a  dark  fis- 
sile slate,  and  the  banks  are  made  up  of  alternations  of  sand  and 
gravel. 

DeLery  Gold  In  1864,  the  DeLery  Gold  Mining  Company  was  formed  to  work 
^nmg  Com-  ^^  quartz  veins  as  well  as  the  alluviums  in  Rigaud-VaudreuU, 
under  a  lease  of  thirty  years  from  the  DeLery  family,  who  granted  the 
new  company  all  the  rights  originally  possessed  by  the  owners  of  the 
seigniory.  This  company  erected  extensive  works,  comprising  a  crusher, 
at  the  place  known  as  the  Devils  Rapids  on  the  Chaudi^re  River,  a  short 
distance  below  the  mouth  of  the  Gilbert ;  and  the  claims  and  opera- 
tions of  the  company  prevented  the  explorations  of  private  individuals 
over  the  seigniory  or  tract  covered  by  their  letters  patent  for  some 
years.  Quartz  veins  were  found  at  the  Devils  Rapids,  and  in  the 
Gilbert  valley,  some  of  which  were  reported  to  have  yielded  gold  on 
assay.  The  crusher,  however,  proved  to  be  an  entire  failure.  In  1865 
an  American  company  called  "  The  Reciprocity "  organized  by  Col. 
Rankin  leased  from  the  DeLery  Gold  Mining  Company  the  mining 
rights  over  several  lots  along  the  Gilbert.  A  wooden  flume  1800 
feet  long  with  a  dam  at  its  head,  was  constructed  to  supply  water  for 
washing  the  gravels  on  the  North  Branch.  This,  although  supposed  to 
be  well  and  strongly  built,  was  not  able  to  withstand  the  heavy 
freshets  which  occur  in  these  streams,  and  the  greater  part  of  it  was 
swept  away  before  it  was  in  use  long,  and  consequently  it  became  a 
total  loss.  This  company,  after  the  destruction  of  their  flume,  washed 
in  a  trench  dug  along  the  river  bed  from  which  the  water  had  been 
diverted,  and  took  out  some  $2,500  in  gold,  the  whole  expenses,  in- 
cluding the  dam  and  flume  being  from  twelve  to  fifteen  thousand 
dollars.  The  DeLery  Gold  Mining  Company  then  granted  permits  to 
a  few  miners  to  work  on  the  celebrated  lots,  16,  17,  18,  19,  20,  21  and 
22,  DeLery  concession.  North  Branch  Gilbert  River,  and  during  the 
summer  of  1866  Mr.  Henry  Powers,  with  several  miners,  drove  a 
tunnel  across  lots  15,  16  and  17.  A  large  amount  of  gold  is  reported 
to  have  been  obtained  along  this  tunnel,  for  the  use  of  which  each 
company  that  operated  there  paid  to  Mr.  Powers  two  dollars  per  day. 
In  the  official  documents  of  the  time  it  is  stated  that  gold  to  the 
value  of  $142,581  was  realised,  and  that  two  nuggets,  one  found  by 
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Mr.  Kilgour  on   lot  17  weighed  52  ounces  11  dwts.  6  grains,  and  the  The  Kilgoor 
other  by  Mr.  Arch.  McDonald,  was  worth  $821.56.     In  the  following  ^^t^^ 
summer  Mr.  John  McRae  on  a  claim  of  seventy-five  square  feet  on  lot 
15,  DeLery  concession,  is  said  to  have  realized  the  sum  of  $17,000. 

From  1863  to  1866,  Mr.  A.  Michel,  who  had  previously  managed  the  Exftmination 
practical  working  of  gold  mines  in  South  America,  was  employed  by  a.  mSj^i.  ° 
Sir  W.  E.  Logau,  Director  of  the  Geological  Survey  of  Canada,  to  study 
the  auriferous  region  in  question,  relative  to  the  distribution  of  gold  in 
the  gravels  and  clays,  to  examine  such  gold-bearing  quartz  veins  as  had 
been  opened  up  by  mining  excavations,  to  collect  specimens  of  the 
same  for  analysis,  and  to  give  such  an  account  of  the  gold  mining 
operations  of  the  preceding  two  or  three  years  as  his  opportunities 
might  enable  him  to  furnish.     Mr.  Michel  submitted  his  report  in  1866. 

As  regards  the  alluvial  gold,  Mr.  Michel  prepared  a  detailed  statement 
of  the  workings  on  Gilbert  River,  St.  Francois,  Beauce,  where  a  small 
area  of  considerable  richness  was  found,  but  at  that  time  limited  on  all 
sides  by  much  poorer  alluviums.  Numerous  exploratory  pits  were  sunk 
by  him  in  the  vicinity  of  these  rich  workings,  with  the  view  of  deter- 
mining their  extent,  and  similar  trials  were  made  by  him  in  the  other 
more  western  districts,  namely,  at  Lambton,  near  Lake  St.  Francis,  at 
Ascot,  Orford,  etc.  A  fact  of  geological  significance  established  by  Conditions  of 
these  various  examinations,  was  that  the  rich  auriferous  gravels  found  ^n^*^^°^"  '^ 
reposing  on  the  bed-rock,  were  covered  in  many  places  by  a  coarse  clay 
corresponding  to  the  unstratified  boulder-clay  of  the  St.  Lawrence 
valley.  This  clay,  as  appeared  from  the  testimony  of  the  miners,  and 
also  from  experiments  made  by  washing  considerable  quantities  of  it 
in  the  three  areas  examined  by  Mr.  Michel,  is  destitute  of  gold,  but  is 
in  some  parts  overlain  by  a  stratum  of  auriferous  gravel,  less  rich,  how- 
ever, than  that  below.  This  boulder-clay  was  observed  resting  on 
auriferous  gravel  on  the  Gilbert,  and  likewise  on  lots  2  and  3,  range  13  of 
Ascot.  In  many  places,  however,  it  reposes  directly  on  the  bed-rock 
with  an  intervening  stratum  of  auriferous  gravel,  while  in  some 
places,  as  at  Lambton,  near  Lake  St.  Francis,  pits  were  sunk  30  feet 
in  the  boulder-clay  without  reaching  its  base.  These  facts  were  taken  Age  of  auri- 
as  showing  that  the  original  gold-bearing  drift  was  of  considerable  ^®"^"^  dnfts. 
antiquity,  and  that  both  it  and  the  overlying  boulder-clay  had  suffered 
local  denudation  which  not  improbably  gave  rise  to  the  auriferous 
gravels  found  in  some  places  overlying  the  latter.  In  one  locality, 
lot  6,  range  14,  of  Ascot,  what  was  supposed  to  be  the  shell  of  a  species 
of  Mya  was  found  in  the  boulder-clay. 

Mr.  Michel  further  states  :    "  Up  to  the  present  time  the  Gilbert  Gilbert  River. 
River  has  been  the  scene  of  the  most  important  workings,  and  has 
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yielded  the  largest  amount  of  gold ;  I  therefore  made  it  the  subject  of 
a  special  examination.  In  ascending  the  course  of  this  stream,  which 
is  a  torrent  at  certain  seasons,  but  easily  examined  during  the  dry 
weather  of  summer,  we  find  upon  lot  75  of  range  1,  Northeast,  the 
remains  of  workings  undertaken  sixteen  years  since  by  Dr.  James 
Douglas,  which  then  furnished  considerable  quantities  of  gold,  and 
would  not,  I  am  assured,  have  been  abandoned  but  for  the  want  of 
skilful  management.  A  company  of  miners  took  up  this  old  working 
last  summer,  but  their  explorations  conducted  without  energy,  were 
not  long  continued,  notwithstanding  certain  satisfactory  results,  among 
which  may  be  mentioned  a  nugget  of  ^old  of  six  ounces  weight.  In 
following  the  course  of  the  stream  across  the  concession  St.  Charles,  I 
observed  on  both  banks,  and  in  the  bed  of  the  stream,  the  traces  of 
numerous  explorations. 

Explorations  '*  In  entering  the  concession  De  Lery,  we  approach  the  rich  deposit 
in  Gilbert  ®^  alluvial  gold  which  has  been  recently  wrought.  As  it  was  import- 
valley.  ^nt  to  determine  the  limits  of  this  deposit,  I  commenced  my  exploration 

on  lot  14  of  this  concession.  I  here  made  an  opening  on  the  right  side 
of  the  stream,  at  a  distance  of  about  six  yards  from  low  water,  and  on 
a  bank  about  two  yards  above  its  level.  The  excavation  was 
rectangular  in  form,  eight  by  twelve  feet,  and  was  carried  to  the  bed- 
rock, a  depth  of  seven  feet  Three  distinct  layers  were  met  with  in 
this  opening ;  first,  a  foot  of  sandy  vegetable  soil ;  second,  a  yellowish 
sand  with  pebbles ;  and  third,  a  clayey  gravel  containing  gold — the  latter 
layers  having  each  a  thickness  of  three  feet.  The  washing  by  means 
of  a  rocker,  of  one  hundered  cubic  feet  of  this  gravel,  gave  only  seven- 
teen grains  weight  of  gold,  the  greater  part  of  which  was  extracted 
from  the  fissures  of  the  sandstone  which  formed  the  bed.  On  the 
same  lot,  about  forty  fathoms  further  up  the  stream,  the  company 
which  has  purchased  the  mining  rights  of  the  seigniory  of  Yaudreuil, 
[The  De  Lery  Gold  Mining  Company],  undertook  in  July  and  August 
last,  [1865],  certain  explorations,  partly  in  the  bed  of  the  stream, 
and  partly  on  the  right  bank.  The  expenses  of  the  explorations,  which 
employed  six  workmen,  were  $300,  and  but  two  ounces  of  gold  were 
obtained.  I  have  these  details  from  the  agent  of  this  company,  who 
assured  me  that  he  saw  a  company  of  four  miners  extract  three  ounces 
of  gold  in  a  week,  from  an  excavation  not  twenty-five  feet  to  the  right 
of  the  spot  where  he  had  wrought  with  so  much  success. 

"  Both  sides  of  the  stream  on  lot  15  are  full  of  excavations,  and  I  was 
assured  that  several  among  them  had  given  profitable  results.  The 
two  branches  of  the  Gilbert  meet  on  lot  16  [De  Lery  concession]  which. 
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like  the  preceding  is  marked  all  over  its  surface  by  pits  and  excaya- 
tions  from  which  the  auriferous  gravel  has  been  extracted.  The  dis- 
tribution of  gold  was  found  to  be  very  irregular,  and  the  gravel 
generally  poor.  I  saw  upon  this  lot  an  excavation  then  in  progress  by 
the  Reciprocity  Company  ;  it  was  a  rectangular  pit  twenty-five  feet  by 
twelve,  opposite  the  junction  of  the  two  branches  of  the  stream,  and 
on  the  right  bank.  The  sides  of  the  excavation  offered  the  following 
section  in  descending  order  : — 1.  Three  feet  of  sandy  vegetable  soil.  ?f?**^°  ?'. ,« 
2.  Three  feet  of  sandy  gravel.  3.  Two  feet  of  yellowish  clay  without 
boulders.  4.  Two  to  three  feet  of  a  yellowish  clay  with  boulders  5. 
A  bluish  clay.  This  excavation  was,  I  believe,  abandoned  a  few  days 
after  my  visit." 

"  Before  following  the  Gilbert  across  the  lots  rich  in  gold,  I  resolved 
to  examine  the  branch  coming  from  the  north-east.  It  crosses  the 
two  concessions,  De  Lery  and  Ohaussegros,  upon  lot  16  and 
has  been  wroaght  with  success  on  the  first-named  concession,  as  I  was 
assured,  and  as  seems  to  be  attested  by  the  numerous  workings  which 
I  observed  alike  in  the  bed  of  the  river  and  on  the  two  sides.-  These 
workings  diminished  in  number  and  in  importance  in  approaching 
the  concession  Chaussegross,  where  none  of  them  are  seen.  The 
case  is  similar  on  lot  17  of  the  concession  of  St.  Gustave  where  explor- 
ing pits  were  found  only  here  and  there.  The  beds  observed  in  many 
of  the  excavations  in  this  vicinity  are  similar  to  those  which  I  shall 
have  to  describe  farther  on  in  giving  an  account  of  my  explorations  on 
the  other  branch  of  the  Gilbert  above  the  rich  lots ;  but  I  may  here 
notice  the  existence  of  a  very  thin  layer  of  sandy  gravel  resting  upon 
the  blue  clay,  and  covered  by  another  stratum  of  clay.  I  was  informed 
that  this  thin  layer  contained  gold  enough  to  pay  the  expenses  of  the 
excavations,  and  had  been  followed  as  far  as  possible. 

"The  rich  alluvions  of  the  Gilbert,  which  were  wrought  in  1863  Alluvions  on 
And  1864  with  considerable  success  (although  the  results  were  exagger-  20. 
ated  by  the  spirit  of  speculation),  are  now  considered  to  be  exhausted. 
[This  is  scarcely  correct  as  it  is  known  that  between  the  drifts  in  the 
ancient  channel  of  the  Gilbert  traversing  some  of  these  lots,  partings 
exist  which  have  not  been  wrought].  They  were  found  on  the  lots  16, 
17,  18, 19  and  20  of  the  concession  De  Lery.  To  form  a  notion  of  this 
area,  we  may  regard  the  deposit  as  enclosed  in  a  rectangle  having  for 
its  length  the  breadth  of  the  four  lots  just  mentioned,  and  for  its 
breadth  a  measure  of  180  feet,  including  the  width  of  the  river  and  a 
distance  of  eighty  feet  on  either  side.  Let  us  farther  imagine  this  area 
divided  like  a  chess-board  into  squares,  each  of  which  is  occupied  by  a 
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working.  Many  of  these  squares  have  been  wrought  with  profit,  and 
some  have  given  results  of  exceptional  richness,  while  the  yield  in  the 
adjacent  squares  has  been  much  less,  many  not  having  paid  the 
expenses  of  excavation.  We  thus  obtain,  at  the  same  time,  a  notion 
both  of  the  irregularity  of  the  working  and  the  irregular  distribution 
of  the  gold  over  the  area. 

First  visit  to  "When  in  October,  1863,  I  visited  the  Gilbert  River  for  the  first 
time,  1  found  upon  the  lots  18, 19,  and  20,  from  100  to  120  gold  miners 
divided  into  companies  of  from  four  to  ten.  Their  workings  consisted 
of  a  series  of  open  excavations  ten  or  fifteen  feet  deep,  and  of  dimen- 
sions varying  according  to  the  number  of  workers.  These  open  pits 
were  sunk  side  by  side,  without  method  or  regularity.  While  it  is 
certain  that  large  quantities  of  gold  were  extracted  from  these  excava- 
tions, it  is  equally  certain  that  a  great  quantity  has  been  lost  and  left 
behind.  The  walls,  often  of  considerable  thickness,  which  separated 
the  different  pits,  constitute  in  themselves  a  considerable  volume  of 
alluvion  as  yet  untouched  ;  and  if  we  add  to  this  the  gold  which  was 
certainly  lost  by  imperfect  washings,  it  is  safe  to  suppose,  that  a 
regular  and  methodic  re-working  of  the  deposit,  including  both  the 
portions  of  undisturbed  gravel  and  the  refuse  of  the  previous  wash- 
ings, would  be  profitable  to  whoever  would  undertake  the  operation. 
Work  of  Reel-  The  Reciprocity  Company  in  fact  planned  a  work  of  this  kind,  and 
pro<Mty  Com-  j^q^q  costly  preparations.  At  a  second  visit  to  this  place  which  I 
made  in  May,  1865,  the  construction  by  them  of  a  wooden  fiume,  1800 
feet  long,  four  feet  wide  and  three  deep,  was  already  far  advanced. 
It  was  supported  on  tressels  of  great  strength  at  distances  of  three 
feet,  with  a  surrounding  frame- work.  The  object  of  this  construction 
was  to  carry  away  from  a  higher  point  the  waters  of  the  stream,  thus 
leaving  its  channel  dry,  and  at  the  same  time  to  afford  water  for  wash- 
ing the  alluvions.  Although  of  sufiicient  strength  and  capacity  for 
the  ordinary  volume  of  water,  this  structure  appeared  to  me  when  I 
examined  it,  to  be  unfit  to  resist  the  floods  which  occasionally  bring 
rocks  and  uprooted  trees  down  the  channels  of  these  ordinary  quiet 
streams.  I  remarked  this  to  my  fellow-traveller  at  the  time,  and  the 
event  soon  justified  my  fears, — for  in  the  month  of  July  last  the  dam 
across  the  river,  and  a  portion  of  the  canal  itself,  were  carried  by  a 
flood  following  a  violent  storm.  Having  repaired  this  damage,  and  ex- 
pended for  the  canal  and  for  some  buildings,  a  sum  estimated  at  from 
$12,000  to  $15,000,  the  Reciprocity  Company,  I  am  informed,  made 
an  open  cutting  in  the  dried-up  bed  of  the  stream  from  lot  16  to  lot 
18,  and  extracted  thence  about  $2,500  in  gold. 
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**  I  must  here  call  attention  to  a  fact  which  is  not  without  import-  Operations  ii 
ance  for  the  future  of  gold  mining  in  Lower  Canada,  namely  the  ^^'^ 
subterranean  working  of  the  alluvions  during  the  winter  season.  This 
was  attempted  in  the  winter  of  1864-65  by  about  thirty  miners, 
divided  into  companies  of  from  four  to  six.  By  the  aid  of  pits  and 
galleries,  they  were  able  to  carry  on  their  search  for  gold  throughout 
the  winter,  and  to  extract  and  wash  a  large  quantity  of  gravel,  in 
which  the  gold  was  so  abundant  as  to  richly  repay  their  energy  and 
perseverance.  Among  others  was  a  mass  of  gold  weighing  over  a 
pound.  When  I  visited  the  Gilbert,  in  May  last  [1865],  these 
subterranean  workings  were  still  going  on,  and  I  was  able  to  examine 
them.  The  pits,  fifteen  in  number,  and  all  on  lot  18  [DeLery],  were 
opened  on  the  left  bank,  at  distances  from  fifty  to  one  hundred  feet 
from  the  stream,  and  sunk  to  the  bed-rock,  a  depth  of  from  twenty 
to  twenty-five  feet.  They  were  connected  by  galleries,  one  of  which 
draining  the  whole  of  the  works,  carried  the  waters  into  a  pit,  from 
whence  they  were  raised  by  pumps  and  carried  into  the  river.  The 
auriferous  materials  were  washed  in  rockers,  generally  at  the  bottom 
of  each  pit.  Some  gold  was  found  in  the  gravel  which  covered  the 
slates  and  sandstones,  but  the  greater  part  was  extracted  from  the 
fissures  in  these  rocks.  The  same  was  true  in  most  of  the  rich  work- 
ings on  this  river,  and  particularly  on  lots  19  and  20,  where  of  two 
layers  of  gravel,  separated  by  a  stratum  of  bluish  or  yellowish  clay, 
only  the  lower  one  waa  auriferous.  The  bed-rock,  formed  of  inter- 
stratified  clay-slates  and  sandstones,  is  sometimes  broken  up  [decayed], 
to  the  depth  of  five  or  six  feet,  and  it  is  in  the  joints  and  between  its 
laminae,  where  the  gravel  has  penetrated,  and  often  become  indurated, 
that  the  gold  has  been  found  in  the  greatest  abundance  and  in  the 
largest  masses.  It  is  impossible  to  form  an  estimate,  even  approxi- 
mative, of  the  quantities  of  gold  extracted  from  the  Oilbert  and  its 
banks  during  the  last  three  years,  the  interests  of  opposit^e  parties 
having  led  some  to  depreciate  and  others  to  exaggerate  the  amount." 

"The  line  of  separation  between  lots  20  and  21   [DeLery],  both  of  probable 
which  are  traversed  by  veins  of  quartz,  was  indicated  to  me  as  the  "J'^i}^"n^ 
upper  limit  of  the  rich  alluvions  of  the  Gilbert.    I  followed  the  course  ^ion8. 
of  the  stream  upwards,  examining  both  banks  as  far  as  lot  34  in  the 
concession  of  St.  Gustave  and  found  in  the  concession  of  Chaussegross 
numerous  exploring  pits,  which  became  farther  and  farther  apart.    As 
no  workings  had  resulted  from  these  multiplied  trials,  I  was  naturally 
led  to  conclude  that  the  alluvions  along  this  portion  of  the  river  were 
poor  in  gold ;  but  as  I  wished  to  assure  myself  of  this  by  personal 
examination,  and  also  to  study  some  of  the   facts   relative   to  the 
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Lot  21, 
DeLery. 


Lot  23, 
DeLery. 


Lot  24, 
DeLery. 


Lot  20, 
DeLery. 


Trial   on  lots 
27  and  28, 
Chausoegroe. 


alluvions,  ac^reeablj  to  jour  instructions,  I  made  an  excavation  on 
lot  21  of  the  concession  DeLery,  in  the  bed  of  the  river,  in  a  place 
where  an  eddy  might  have  been  supposed  to  favour  the  deposit  of 
particles  of  gold.  The  pit  was  six  feet  by  five,  and  was  carried  to  the 
bed-rock,  a  depth  of  seven  feet.  Below  two  feet  of  sand  was  a  similar 
thickness  of  gravel,  reposing  on  a  bluish  clay  holding  boulders  [boulder- 
clay].  Twenty-five  cubic  feet  of  the  gravel  waahed  in  a  rocker  yielded 
only  three  very  small  scales  of  gold. 

"  I  sank  another  pit  on  lot  23  of  the  same  concession,  in  the  bed  of 
the  stream,  and  about  twenty  feet  above  a  band  of  clay-slate  which 
traverses  the  stream,  giving  rise  to  a  fall  of  eight  or  ten  feet,  and  is 
exposed  at  low  water.  This  excavation  was  a  rectangle,  eight  feet  by 
four,  and  was  carried  eight  feet  to  the  bed-rock.  Here,  beneath  two 
feet  of  sand,  followed  by  two  feet  of  gravel,  the  blue  clay  with 
boulders  [boulder-clay]  was  met  with,  as  in  the  previous  trial.  The 
washing  by  the  rocker  of  thirty  cubic  feet  of  this  gravel  gave  only 
five  minute  scales  of  gold. 

"  I  next  examined  lot  24  (DeLery),  immediately  below  a  saw-mill, 
under  which  I  was  eissured  gold  had  been  found  in  the  fissures  of  the 
slate-ridges,  which  here  cross  the  stream  at  three  different  levels  just 
above  the  mill,  giving  rise  to  a  fall  of  twenty-five  feet,  broken  into 
several  cascades.  After  having  removed  about  two  feet  of  sand  in 
the  excavation,  the  yellowish  clayey  gravel  was  found  resting  directly 
on  the  bed-rock,  which  was  six  feet  from  the  surface.  The  washing 
of  twenty  cubic  feet  of  this  gravel  yielded  only  two  particles  of  gold. 

*^  Another  excavation  was  made  on  lot  26  of  the  same  concession, 
also  in  the  bed  of  the  stream,  and  very  near  an  outcrop  of  quartz  two 
or  three  feet  wide  which  crosses  the  stream  from  north-east  to  south- 
west. After  removing  the  sand,  the  gravel  was  met  with,  followed 
as  before  by  blue  clay  resting  on  the  bed-rock.  Twenty  cubic  feet  of 
this  gravel,  washed  by  a  rocker,  did  not  yield  a  single  particle  of  gold. 

"  The  last,  as  well  as  the  most  important,  of  the  trials  which  I  made 
on  the  Gilbert,  was  on  the  line  between  the  lots  27  and  28  of  the 
concession  Chaussegros,  on  the  right  bank  of  the  stream,  and  near  an 
exploring  pit  which  was  said  to  have  given  encouraging  results.  I 
began  the  excavation  sixteen  feet  square,  but  at  a  depth  of  five  feet 
reduced  it  to  ten  feet  square,  thus  leaving  on  each  side  benches  of  earth 
four  feet  wide  to  facilitate  the  further  workings.  Beneath  a  foot  of 
vegetable  soil  was  a  layer  of  three  feet  of  yellowish  sand,  and  another 
of  the  same  thickness  of  gravel.  This  rested  on  a  bluish  clay  filled 
with  boulders  [boulder- clay],  which,  from  this  cause  and  from  its  com 
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pactness,  was  very  difficult  to  excavate.  Towards  the  bed-rock,  how- 
ever, it  became  sandy,  and  more  easily  wrought.  The  thickness  of 
this  clay  was  eight  feet,  the  whole  depth  of  the  pit  to  the  rock  being 
thus  fifteen  feet.  Notwithstanding  the  proximity  of  the  stream,  no 
infiltration  of  water  occurred  till  near  the  bottom,  when  two  pumps 
were  required  to  keep  it  dry.  The  washing  by  the  rocker  of  thirty  cubic 
feet  of  the  gravel  from  this  pit  did  not  yield  a  single  particle  of  gold. 

"It  seems  then  to  be  established  that  the  rich  deposit  of  the  Gilbert  Lot  21,  De- 
River  has  for  its  upper  or  northern  limit  lot  21   of  the  concession  De  ei-nlimitof 
Ijery,  beyond  which  point,  so  far  as  examined,  the  alluvions,  although  >'»chdepc»it. 
generally  more  or  less  auriferous,  are  not  workable.     The  irregularity 
in  the  distribution  of  gold  in  the  gravel  is  noticeable  throughout  the 
region,  but  appears  more  marked  on  the  Gilbert  than  elsewhere. 

"Although  the  greater  portion  of  the  gold  which  has  been  found  here  Remarks  on 
is  in  small  grains  and  scales,  masses  have,  as  is  well-known,  been  found  ^1,^,  ^^]^^ 
from  an  ounce  up  to  five  ounces,  and  even  to  a  pound  in  weight.  It 
appears  to  me,  from  the  smooth,  rounded  and  worn  condition  of  its 
surface,  that  the  original  source  of  this  gold  must  be  somewhat  remote. 
I  have  remarked  that  where  the  layer  of  gravel  is  found  resting  on  the 
bluish  clay  with  boulders,  it  is  poor,  but  becomes  richer  when  reposing 
directly  upon  the  bed-rock  ;  while  in  the  case  of  two  layers  of  gravel 
separated  by  a  stratum  of  this  clay,  the  upper  layer  is  generally  with- 
out gold,  while  the  lower  is  more  or  less  auriferous.  The  constant  ab- 
sence of  gold  from  these  clays  which  are  associated  with  the  auriferous 
gravels,  was  certified  by  numerous  miners,  and  confirmed  by  the  wash- 
ing of  no  less  than  one  hundred  cubic  feet  of  the  clays  taken  from 
my  exploring  pits  at  difierent  levels  and  even  from  the  surface  of  the 
bed-rock  itself.  These  clays,  however,  contain  besides  numerous  peb- 
bles and  boulders,  notable  quantities  of  cubic  pyrites,  black  ferruginous 
sand,  and  grains  of  garnet." 

In  the  year  1867,  Wm.  P.  Look  wood  obtained  leases  covering  three  Coiumence- 
sections  or  more  in  the  Gilbert  River  valley  from  the  DeLery  Gold  L^kwood'b  ^ 
Mining  Company,  eventually  acquiring  nearly  all  the  mining  rights  on  oi)erationd. 
the  east  of  the  Ohaudi^re,  sections  3,  4,  7  and  2,  also  sections  1  and  5. 
From  this  date  until  1893  or  1894,  he  carried  on  extensive  operations 
throughout  the  valley,  leading  to  important  developments,  and  the  re- 
covery of  a  large  amount  of  gold.     In  1866  he  began  a  survey  of  the 
Gilbert  from  its  junction  with  the  Chaudi^re  to  the  boundary  of  Fra- 
ser,  S.  £.,  which  was  continued  until  the  bed  of  the  stream  was  meas- 
ured and  levelled  throughout.     His  plans  of  working  were  comprehen- 
sive, but  were  thwarted  in  several  ways,  so  that  he  was  never  able  to 
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carry  them  fully  into  effect.  They  embraced  (1 )  systematic  exploration 
Plans  of  work.  *^  ^  *'^®  position  and  depth  of  the  auriferous  gravel  along  the  old  river 
bed,  and  (2)  the  tunnelling  of  this  bed  in  such  a  way  as  to  afford  na- 
tural drainage  for  the  whole  mining  district,  the  slope  of  the  valley 
being  considered  sufficient  for  this  purpose.  To  carry  out  these  schemes, 
Mr.  Lock  wood  states  that  it  was  desirable  to  ascertain  (1)  the  average 
yield  of  gold  per  acre ;  (2)  whether  the  gold  leads  were  continuous 
throughout  the  lots,  and  if  so  what  the  area  and  entire  yield  of  the 
ground  to  be  worked  might  be,  and  (3)  whether  the  old  river-bed  was 
conformable  in  slope  and  direction  with  the  present  river-channel. 
Mr.  Lock  wood  met  with  serious  difficulties,  not  only  at  the  inception 
of  his  work,  but  throughout  the  greater  part  of  it  from  a  number  of 
small  operators  who  held  claims  and  were  carrying  on  mining  in  the  con- 
cessions DeLery  and  St.  Charles.  Nor  did  he  succeed  in  carrying  out 
his  schemes  to  completion,  although  he  proved  the  continuity  of  the 
pre-glacial  river-channel  through  the  concessions  referred  to  and 
showed  that  it  was  in  the  bottom  of  this  channel  that  the  gold  existed 
in  greatest  quantity.  His  first  explorations  were  in  the  upper  part  of 
the  DeLery  concession,  afterwards  he  undertook  mining  on  lots  13 
DeLery  and  in  St.  Charles  concession.  It  was  between  these  two 
points  that  the  local  miners  which  Mr.  Lock  wood  attempted  afterwards 
Amount  of  to  prohibit  were  at  work.  He  states  that  from  1862  to  1894  gold  to 
old  obtained.  ^]^q  value  of  one  million  dollars  was  taken  out  of  that  part  of  the 
Gilbert  valley  between  lots  15  and  21  DeLery  by  himself  and  others. 

Gradient  of  ^^  *^®  surveys  and  explorations  which  Mr.  Lockwood  carried  on,  it 

pr^ent  Gil-     ^^^g  found  that  the  present  channel  of  the  Gilbert  had  an  average 

gradient  through  concessions  De  Lery  and  St.  Charles  of  fifteen  to 

eighteen  inches  per  hundred  feet.     To  ascertain,  among  other  things, 

the  gradient  of  the  ancient  or  pre-glacial  river  channel,  be  commenced 

Gradient  of     his  system  of  exploratory  shafts.     These  show  a  gradient,  so  far  an  could 

nvef.^*  be  ascertained,  in  the  old  river-bottom  between  lots  8  St.  Charles  and 

21  De  Lery,  of  twenty  inches  or  more  per  hundred  feet.     This  old 

channel  is  from  thirty  to  eighty  feet  below  that  of  the  present  Gilbert 

for  a  great  part  of  that  distance.     If  this  slope  obtained  in  pre-glacial 

times  it  must  have  given  the  river  remarkable  concentrating  power  as 

regards  the  gold  derived  from  the  rocks  within  its  drainage  basin. 

ToDoeraphical      ^^^r®  describing  Mr.  Lock  wood's  exploratory  shafts  it  may  be  desir- 

featurea  of       able  to  outline  very  briefly  the  main  topographical  and  physical  features 

valley.  ^^  ^^^^  Gilbert  River  district.    In  doing  this  the  surveys,  plans,  and  levels 

of  Mr.  Arthur  Lockwood,  already  referred  to,  will  be  used. 

The  Gilbert  River,  which  is  but  a  small  stream,  enters  the  Chaudi^re 
through  a  wide  alluvial  flat,  with  a  comparatively  gentle  flow.     The 
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height  of  its  mouth  by  aneroid  measurements,  based  on  that  of  the 
railway  station  at  St.  Fran9ois,  is  515  feet.  This  is  the  datum  for  Mr. 
Lockwood's  levels  along  the  Qilbert  River. 

Ascending  this  stream  we  find  the  eastern  line  of  the  first  range, 
N.  E.,  8142  feet  from  the  mouth  of  the  river  following  its 
sinuosities,  to  be  1 26*5  feet  above  datum,  or  641  '5  feet  above  the  sea.  A 
constriction  of  the  valley  occurs  at  this  point,— a  dyke  of  instrusive  rocks 
crossing  it  and  apparently  causing  a  waterfall.  Very  little  gold  mining 
has  been  carried  on  below  this  point.  Proceeding  up  stream  we  pass 
from  the  first  range,  north-west,  into  lot  8,  concession  St.  Charles. 
The  Gilbert  valley  then  expands,  and  at  the  mouth  of  Caron  creek 
there  are  flats  of  considerable  extent.  A  lake-like  expanse  seems  to 
have  existed  here  in  pre-glacial  times  in  which  quicksands  and  other 
deposits  were  laid  down. 

The  northern  bank  of  the  Gilbert,  above  the  lower  line  of  St  Charles  Northern 
concession,  maintains  a  tolerably  regular  contour  as  far  up  as  the     "  ' 
junction  of  the  north-east  branch  at  least,  rising  with  a  uniform  grade 
from  the  river  to  an  elevation  of  250  or  300  feet  above  it.     Opposite  the 
mouth  of  the  north-east  branch,  the  slope  or  ascending  surface  on  the 
north-west  side  begins  to  recede,  and  the  valley  of  the  Gilbert  becomes 
considerably  wider,  and  continues  to  widen  northward  to  the  concessions 
of  Chaussegros  and  St.  Gustave,  according  as  the  channel  and  flats  on 
either  side  rise.     The  southern  slope  of  the  Gilbert  valley  is  more  irregu-  Southern 
lar  and  broken  and  not  so  steep  as  the  north  slope.     The  base  of  this  ^"*^- 
slope  is  also  further  from  the  river,  flats  of  50  feet  to  100  and  even  200 
feet  in  width  intervening.     It  is  on  this  side  and  beneath   these  flats,  Bottom  of 
etc.,  that  the  old  pre-glacial  channel,  containing  the  auriferous  gravel  ^*  ^^* 
lies,  between   lots  8   St.  Charles  and  21   De  Lery.     The   bottom  of 
the  present  river- valley  is,  nevertheless,  comparatively  narrow,  and  the 
whole  valley  itself  forms  but  an  insignificant  topographical  feature. 

The  watershed  of  the  Gilbert  comprises  a  rugged  and  hilly  district.  Watershed  ©f 
no  part  of  which  exceeds  an  elevation  of  1200  to  1400  feet,  the  ^"^^  Gilbert, 
mean  elevation  not  being  more  than  from  900  to  1000  feet.     The 
broken,  uneven  surface,  appears  to  be  largely  due  to  the  unequal  dis-  Surface, 
integration  which  the  rocks  have  undergone,  these  being  of  different 
character  and  different  degrees  of  hardness.     Much  faulting  and  dislo- 
cation would  seem  also  to  have  prevailed  here  ;  but  the  heavy  capping 
of  boulder-clay  upon  a  large  portion  of  the  surface  renders  the  study 
of  the   geological   structure  very  difficult,  and  little   has   been  done 
in  working  out  the  details. 
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The  general  succession  of  the  deposits  in  the  Gilbert  River  valley 
is  much  the  same  as  in  other  places  throughout  the  "  Eastern  Town- 
ships" district,  being  as  follows,  in  descending  order: — (1)  Surface 
gravels  and  sand  ;  (2)  boulder-clay,  sometimes  irregularly  stratified 
in  the  bottom ;  (3)  yellow  gravel,  stratified ;  and  (4)  fissile  slates, 
nearly  vertical,  usually  oxidized  in  the  upper  part. 

The  gold  is  found  in  workable  quantities  only  in  the  lower  part  of 
the  inferior  yellow  gravels,  and  between  the  laminae  of  the  slates  or 
in  the  crevices  of  other  decaying  rocks  beneath. 

In  concession  St.  Charles,  pipe-clay  occasionally  overlies  the  yellow 
gravels,  coming  in  between  these  and  the  bouldor-clay ;  and  at  the 
junction  of  Caron  Creek  and  Gilbert  River,  where  there  appears  to  be 
a  basin  or  depression  of  some  depth,  a  considerable  development  of 
quicksands  was  noted  by  Mr.  Lock  wood  in  sinking  a  shaft. 

The  position  of  these  quicksands  is  described  below. 

In  the  following  description  of  the  shafts  and  pits  opened  in  the 
Gilbert  valley  by  Mr.  Lockwood,  or  under  his  direction,  we  shall  com- 
mence at  the  lower  line  of  concession  St.  Charles  and  proceed  up 
stream.  The  two  concessions,  St.  Charles  and  DeLery,  really  comprise 
the  gold  area  of  Gilbert  River.  * 

On  ascending  the  Gilbert  River  from  the  mouth  across  the  first 
range  N.E.,  into  the  adjoining  concession  of  St.  Charles,  lot  8,  we 
enter  the  principal  gold  district.  Mr.  Lockwood  furnished  Mr. 
Ingall  and  the  writer  with  much  of  the  data  he  had  collected 
during  the  twenty-seven  or  twenty-eight  years  he  worked  in  this 
gold  field.  He  also  gave  us  written  notes  relating  to  the  shafts 
he  sank,  the  materials  passed  through  in  sinking,  the  thickness  of  the 
auriferous  gravels,  quantity  of  gold  extracted,  etc.  The  facts  in  rela- 
tion to  these  matters  given  in  the  following  pages  are  compiled  from 
his  MS.  notes  as  well  as  from  my  own  observations.  The  letters  and 
figures  referring  to  the  various  openings  are  those  of  Mr.  Lock  wood's 
plans. 

Sliafts^  A.  and  B,  Lot  8^  St.  Charles. — Distance  from  the  mouth  of 
Gilbert  8144  and  8149  feet  respectively ;  height  of  the  top  of  the  shafts 
above  datum,  130*6  feet.  These  shafts  were  sunk  "about  12  feet  deep; 
the  beds  in  each  in  descending  order  being  (1),  mixed  alluvium,  yellow 
clay  and  gravel  with  colours  of  gold ;  (2)  blue  clay  (probably  boulder- 
clay)  ;  (3)  cemented  ferruginous  gravel,  containing  coarse  gold  and  one 
nugget  about  two  ounces,  1  foot ;  and  (4)  yellow  slate-rock.  A  number 
of  pits  from  two  to  twelve  feet  deep  were  sunk  at  this  point,  but  the 
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results  were  unsatisfactory.      Coarse  gold  was  found  on  the  bed-rock 
of  some  of  these.'' 

Shafts,  Lot  8  St,  Charles.— ^o.  1,  44  feet  deep  ;  No.  2,  54  feet  deep, 
top  1 1  feet  above  river  level ;  No.  3,  38  feet  deep,  top  6  feet  above 
river  level.  Top  of  the  deepest  shaft  (No.  2)  was  150  feet  above 
datum,  the  Gilbert  opposite  these  three  shafts  being  139  feet.  Mr. 
Lockwood  states  "  these  three  shafts  were  sunk  through  about  four  feet 
of  mixed  clayey  alluvium  with  gravel,  to  blue  clay  (boulder-clay)  then 
timbered  and  puddled  with  2  feet  6  inches  of  fine  clay  to  make  them 
watertight ;  then  through  fine  clay  in  thin  layers,  perfectly  dry,  and 
remarkably  hard  (pipe  clay),  until  the  gravel  (probably  auriferous 
gravel)  was  struck,  when  the  shafts  filled  with  water.  No.  2  so  rapidly 
that  some  tools  had  to  be  left  in  the  bottom.  The  water  overflowed 
and  continued  to  do  so  up  till  1893.  The  results  gave  the  information 
required  and  further  work  was  suspended  until  a  general  plan  of 
operations  was  decided  upon." 

Shaft  Y, — This  was  a  prospecting  shaft,  ten  feet  deep,  in  river 
gravel  and  boulders. 

The  shafts  and  pits,  above  described,  are  all  on  lot  8,  concession  St. 
Charles,  and  on  the  north  side  of  the  Gilbert  River.  Mr.  Lockwood 
states  that  he  is  of  the  opinion  that  the  old  pre-glacial  channel  is 
accordingly  on  that  side  at  this  point,  although  on  the  south  side 
of  the  present  river  further  up. 

Shaft  or  Pit  No.  ^  Lot  8,  St.  Charles. — This  shaft  "  was  sunk  on  the  shafts  on 

south  side  of  the  Gilbert,  through  gravel  and  boulders  till  surface-water  1*;^^^^  ^St^^ 

was  reached."  Charles  con- 

cession. 
Shaft  No.  5y  Lot  7,  St.  Charles. — This  shaft  was  sunk  to  a  depth  of 

35  feet.     The  beds  passed  through  were,  "  8  inches  of  dry  angular 

gravel ;  nearly  3  feet  of  alluvium  ;  32  feet  of  blue  clay  (boulder-clay) 

to  gravel  (probably  auriferous  gravel),  when  the  shaft  filled  with  water 

and  overflowed  until  shaft  X.  was  sunk  64  feet,  which  drained  it." 

Shaft  X.,  Lot  7. — This  shaft,  which  was  sunk  64  feet  to  gravel,  is 
just  below  the  moulh  of  Caron  Creek,  on  the  south  side  of  the  Gilbert. 
The  river  at  this  point  is  11,415  feet  distant  from  the  junction  with 
the  Chaudi^re,  and  151-2  feet  above  datum.  The  deposits  passed 
through  were,  "alluvium  with  silt,  slates,  clay,  angular  stones  and 
gravel,  16  feet ;  then  48  feet  of  blue  clay  (boulder-clay)  to  gravel,  when 
water  rose  to  61  feet  in  the  shaft." 

Shaft  No.  6,  Lot  7,  St.  Charles. — Just  above  the  mouth  of  Caron 
Creek,  on  the  south  side  of  the  Gilbert.  This  shaft  was  sunk  to  a  depth 
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of  33  feet.  "  River  gravel  and  sand,  4  feet ;  soft  sandy  gravel,  angular 
stones  and  quartz  (boulders  ?)  to  water,  29  feet.  The  ground  was  so 
bad  that  this  shaft  was  filled  with  clay  from  shaft  6a.  described  below." 

Caron  Creek. — "  Sluiced  gravel  from  bed  of  creek  and  from  pits  on 
each  side.  Fair  show  and  some  nice  round  gold  obtained  for  some 
distance  up  the  stream.  The  materials  were  sandy  loam,  gravel,  clay 
and  stones." 

Shafton  lot  7  '^^^'^  '^^^'  ^^'  ^^^  '^'  ^^'  ^^^^^'—^^?^^>  1^0  feet,  or  about  95  feet 
St.  Charles,  below  the  level  of  the  Gilbert,  near  by.  Distance  from  mouth  of 
Gilbert,  11,540  feet;  height  of  river  above  datum,  156*5  feet.  Auri- 
ferous gravel  reached  at  85  feet  below  the  bed  of  the  Gilbert.  A 
section  of  the  deposits  passed  through,  is  as  follows  :  (1)  "  Loam 
and  river  gravel,  4  feet;  (2)  hard,  blue  clay  with  large  boulders 
(boulder-clay),  36  feet ;  (3)  dark  gray  sand  (clay-slate  and  quartz), 
soft  and  wet,  23  feet;  (4)  firm  gray  sand  with  rough  stones  and 
large  boulders,  10  feet;  (5)  gravel  and  gray  sand,  (one  large  boulder 
3  feet  in  diameter,  filling  the  entire  shaft),  14  feet;  (6)  ferruginous 
sand  and  gravel,  very  sharp,  hard  and  firm,  with  boulders,  3  feet. 
Struck  bed-rock  at  97  feet,  dipping  south  three  feet  in  the  bottom  of 
the  shaft.     It  was  a  dark-blue  rock,  worn  perfectly  smooth." 

"  This  was  a  very  difficult  and  dangerous  shaft  to  put  down.  We 
had  to  blast  boulders  in  soft  wet  sand,  and  had  only  two  light  4-inch 
pumps,  procured  for  prospecting.  We  did  not  take  up  the  bed-rock, 
and  left  gold  in  the  crevices ;  but  we  took  an  ounce  and  a  half  of  nice, 
coarse  gold  with  the  gravels.  We  had  to  use  strong  timbers  for  ten 
feet  of  the  shaft,  with  extra  thick  puddling  (2  feet  6  inches  to  3  feet 
of  clay)  in  order  to  keep  out  the  surface  water." 

This  shaft  seems  to  be  at  the  junction  of  the  two  *  leads' — one  in  the 
old  Gilbert  valley,  the  other  in  the  Caron  creek  valley.  The  bottom 
of  the  shaft  was  reached  on  February  13th,  1871. 

Above  lot  9,  St.  Charles  concession,  Mr.  Lock  wood  states  the  under- 
ground water-flow  is  not  connected  with  local  surface  drainage,  but 
percolates  through  the  same  bed  of  gravel  lying  orf  the  bed-rock  the 
whole  distance  from  Fraser  concession. 

SItaft  No.  6  B.,  near  last,  Lot  7,  St.  diaries.  Depth,  83  feet. 
"  This  shaft  was  sunk  with  great  difficulty  into  firm,  hard  gravel." 
Preparations  for  extensive  operations  were  then  made  by  Mr. 
Lockwood,  when  on  the  1 3th  of  January,  1877,  his  buildings  and  plant, 
the  latter  recently  brought  from  England,  were  wholly  destroyed  by 
fire  at  a  loss  of  $35,000. 
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The  shafts,  above  described,  near  the  confluence  of  Oaron  Creek  and 
ihe  Gilbert,  were  on  the  south  side  «f  the  latter. 

Sliaft  C,  Lot  9y  St.  CAaW««.— This  shaft  was  put  down  on  the  north  Shafts  on 
side  of  the  Gilbert  in  clay  and  gravel  (fluviatile)  to  a  depth  of  about  Gilbert,  St. 
12  feet.  Charle8  con- 


cession. 


Shaft  Z>.,  Lot  lOy  St,  Charles, — Depth,  2 1  feet.  Distance  from  mouth 
of  Gilbert,  14,297  feet;  height  of  river  above  datum,  181*2  feet. 
^'Passed  through,  (1)  drift ;  (2)  blue  clay  (boulder-clay) ;  (3)  gravel  and 
sand  with  large  pieces  of  angular  quartz." 

Shaft  No,  7,  Lot  10  A.,  St.  CAar/es.— Depth,  70  feet.  Top  of  shaft, 
8  feet  above  river  level,  shaft  therefore  62  feet  below  the  Gilbert.  Sank 
near  a  bluff.  Beds  passed  through,  "  alluviums  and  dark  slaty  sand 
with  small  stones  and  quartz  and  other  large  boulders, — all  dry  to  bed 
rock ;  no  auriferous  gravel  or  gold.     No  flowing  water." 

The  last  three  shafts  were  also  put  down  on  the  north  side  of  the 
Gilbert  River. 

Shaft  {A.L.\Lot  11,  St,  Charles.— De^th  to  bed-rock,  60  feet;  ®{|^J^jJf^ 
depth  to  auriferous  gravel,  56  feet.  Distance  from  mouth  of  Gilbert, 
16,346  feet;  height  of  top  of  shaft  above  datum,  201  3  feet.  Beds 
passed  through  : — "  Mixed  soil  and  stones,  15  feet ;  blue  clay  (boulder- 
clay)  37  feet;  sand  and  gravel  to  bed-rock,  8  feet.  Fine  gold  in 
bottom  gravels.  A  drift  run  towards  shaft  No.  12  struck  gold  in 
small  quantities." 

Shafts  on  lot 
Shaft  No.  8,  Lot  12,  St.  Charles. — Depth  60  feet ;  depth  below  river  12,  St.Ch»rleB. 

level,  56  feet.     Shaft  on  north  side  of  Gilbert.     Height  of  top  of  shaft 

above  datum  212  feet ;  height  of  river  above  datum   208  feet.     Beds 

disclosed  in  shaft : — "  Clayey  s«il,  6  feet ;  clayey  blue  silt  with  small 

worn  stones  and  quartz  and  occasional  large  boulders  (probably  boulder 

clay),  54  feet  to  bed-rock.    No  pump  required.    Drifted  east  and  west 

50  and  60  feet  respectively  ;  but  found  neither  gravel  nor  gold.     Rock 

surface  rose  rapidly  in  both  directions." 

Shaft  No.  10,  Lot  12,  St.  Charles. — Depth  25  feet.  Below  river 
level,  15  feet.  "Gravelly  soil,  4  feet;  blue  clay  (boulder-clay)  to  bed- 
rock, 21  feet.  Barren, — neither  water,  gravel  nor  gold."  This  shaft 
was  on  the  south  side  of  the  Gilbert. 

Shaft  No.  11,  Lot  12,  St.  Cha/rles.—De^th  60  feet.  Height  of  top 
of  shaft  above  datum  2507  feet ;  height  of  river  opposite,  212*7  feet. 
"Mixed  soil  and  stones,  15  feet ;  blue  clay  (boulder-clay)  37  feet,  sand 
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and  gravel  to  bed-rock,  8  feet.  Fine  gold  in  bottom  gravels.  A  drift 
towards  shaft  No.  12  struck  gold  ik  small  quantities." 

This  shaft  is  80  feet  from  the  river,  on  the  south  side. 

Shaft  No.  12,  Lot  12,  St,  C^orZcs.— Depth  64  feet.  Height  of  top 
of  shaft  above  datum  253  feet,  height  of  Gilbert  above  sane  212*7 
feet.  This  shaft  is  on  the  south  side  of  the  river,  and  distant  from  it 
100  feet.  Deposits  disclosed  in  shaft : — "(1)  Mixed  alluvium,  18  feet ; 
(2)  blue  clay  (boulder-clay),  40  feet ;  (3)  sand  and  gravel  to  bed-rock, 
6  feet.  Drifted  towards  river  in  direction  of  shaft  No.  11,  also  south- 
ward. The  two  exploring  drifts  gave  two  ounces  of  gold  a  day,  and 
some  nice  nuggets,  one  weighing  nearly  five  ounces.  As  soon  as  the 
continuity  of  the  *lead'  and  its  average  gold  yield  were  thus  established 
and  traced  from  lote  14  and  15  De  Lery,  bed-rock  was  taken  up  and 
post  holes  for  timbering  made." 

*'  Having  secured  these  shafts  and  drifts  they  were  left  to  be  worked 
afterwards  according  to  a  continuous  plan  of  operrations  and  drainage 
system  from  lot  7,  St.  Charles,  to  Miners'  Claims  on  lot  15,  DeLery 
concession." 

Shaft  No,  IS,  Lot  12,  St.  CAar^.— -Depth  40  feet.  Distant  from 
river  on  south  side,  90  feet.  *'  Soil,  3  feet ;  blue  clay  (boulder-clay) 
to  gravel  and  water,  showing  position  of  the  *lead,'  36  feet." 

13,  StChar/e"'.!  ^^«/^  ^o,  14,  Lot  IS  A,  St.  CAarZe*.— Situated  on  north  side  of  the 
Gilbert.  Height  of  top  of  shaft  above  datum  221  feet.  The  deposits 
were, — "  Soil  4  feet,  blue  clay  (boulder-clay)  to  bed-rock,  23  feet. 
Barren,  stony,  no  gravels,  no  traces  of  gold  *l(3ad\" 

U*^t  Charlt^^  Messrs.  Sands,  Oldson  and  Miller  having  acquired  surface  rights  on 
lot  11,  St.  Charles,  sank  a  shaft  38  feet  deep  in  1876,  and  although 
working  without  authority  from  Mr.  Lockwood,  took  out  a  considerable 
quantity  of  gold,  estimated  at  over  400  ounces.  They  testified  to  205 
oz.  18  dwt.  5  grs.  taken  out  in  five  months. 

The  shaft  they  sank  is  nearly  70  feet  from  the  Gilbert,  on  the  south 
side.  The  top  is  216*3  feet  above  datum,  and  the  Gilbert  at  the  near- 
est point  is  203*3  feet. 

Operations  of      ^^  1^76  the  St.  Onge  Brothers  and  five  other  miners  acquired   a 

the  St.  Onge  lease  of  a  portion  of  lot  1 1  St.  Charles,  and  were  given  Government 
licenses  to  mine  for  gold,  notwithstanding  the  letters  patent  granted 
the  De  Lery  family  in  1846.  Eighty  or  ninety  feet  south  of  the 
Gilbert  they  sank  a  shaft  37  feet  to  bed-rock,  commencing  work  in 
September,  1876.  The  difficulty  of  keeping  out  the  water  was  such, 
that  a  ditch  1800  feet  in  length  had  to  be  opened,  and  a  water-wheel 
connected  with  pumps  was  driven  by  this  contrivance.    By  these  means 
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ey  were  able  to  prosecute  their  operations.  Gold  mining  was  carried 
1  here  for  several  years,  although  under  great  difficulties.  From  this 
laft  the  returns  show,  however,  that  the  St.  Onges  took  out  $70,000 
orth  of  gold.     Nuggets  worth  from  $125  to  $740  each  were  obtained. 

In  the  same  year,  the  St.  Onges  also  acquired  a  lease  of  four  acres  on 
t  12,  St.  Charles,  situate  on  the  south  side  of  the  Gilbert,  covering 
x>und  prospected  by  Mr.  Lock  wood.  Th«)  St.  Onges,  Mr.  Lock  wood 
ates,  admit  taking  a  regular  average  of  $3.60  a  day  per  man  from 
Illy,  1876,  to  July,  1880,  and  recovering  altogether  out  of  this  property 
190,000  worth  of  gold.  Owing  however,  to  various  difficulties  with 
hich  they  had  to  contend,  they  eventually  sold  out. 

The  great  success  of  the  St.  Onges  caused  a  rush  of  miners  to  the 
ilbert,    among   whom  were   the  following  companies : — Payne   and 
hapman,  Forgie,  North  Star,  Victoria,   Gendreau  and  others,  when 
ifficalties  arose  between  the  proprietors  of  the  ground  or  surface  and 
be  proprietors  of  the  mining  rights.     Mr.  Lockwood,   to  defend  his  Difficulties  a» 
aterest,  applied  to  the  Provincial  Government,  asking  for  protection.  '9  i^"*°^ 
lis  demand  was  not,  however,  complied  with ;  but  he  was  advised  to 
ake  his  case  into  the  civil  courts  and  test  the  validity  of  his  lease,  and 
f  course,  that  of  the  letters  patent.       This  Mr.  Lockwood  refused 
0  do,  and  soon  after  entered  into  partnership  with  Mr.  J.  N.  Gordon 
nd  others  under  the  name  of  The  Canada  Gold  Company,  England,  The     Canada 
nth.  Mr.  Gordon  as  manager.     Mr.  Gordon  on  assuming  control  at  J^y      "™" 
>nce  impeached  several  of  the  miners  working  on  the  property  leased 
)y  Mr.  Lockwood,  and  took  them  before  Mr.  H.  J.  J.  Duchesnay,  In- 
pector  of  the  Gold  Mining  Division  of  the  Chaudi^re,  which  so  exas- 
)erated  the  men  that  serious  disturbances  were  on  the  point  of  break- 
ng  out  when  the  Government  interfered.     The  consequence  was  that 
the  objectionable  clauses  of  the  mining  law  were  repealed,  a  new  law 
enacted,  and  the  validity  of  the  letters   patent  of  1846  to  Messrs. 
DeLery  finally  established  by  the  courts  in  1883.     But  meantime, 
the   three  shafts  which  Mr.   Lockwood  had    put   down   on  lots    11 
and  12,  St.  Charles,  and  which  he  said  were  in  good  order  in  1877, 
were  entered  by  the  trespassers,  who  blocked  the  drifts  and  interfered 
in  such  a  manner  with  his  mines  that  his  men  had  to  leave  them. 
The  law  against  these  trespassers  could  not  be  enforced  until   1884, 
when  on   opening   his    preliminary    works   on   these   lots    he    took 
out  $10,872  worth  of  gold  with  thirty-five  men.     Before  the  work  was  Gold '  extract- 
interfered  with  he  had  taken  out  in  October,  1877,  169  oz.  2  dwt.  and  J^Jg"^^ 
lOgrs. 

The  favourable  impression  produced  by  the  new  mining  law,  which 
came  into  force  in  1884  gave  a  fresh  impetus  to  gold  mining  in  Beauce 
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New  com-  oounty,  and  especially  in  the  Gilbert  valley.  Several  new  companies 
pames  formed.  ^^^  formed,  among  them  the  Ains worth  CJompany  of  New  York  on 
lot  13,  DeLery,  and  the  Beauce  Mining  and  Milling  Company  on  lot 
14  of  the  same  concession,  under  the  management  of  Walter  I.  Smart, 
of  New  York.  A  short  distance  below  these  the  Canada  Gold  Com- 
pany (Limited),  already  referred  to,  under  Mr.  Gordon,  carried  on  min- 
ing operations  with  Mr.  W.  Moodie  in  charge.  On  the  neighbouring 
lot  the  mine  of  Mc Arthur  Bros.  (Limited),  formerly  the  St.  Onge 
property,  managed  by  Mr.  Wm.  Smart  of  Martintown  Ontario,  was 
being  operated. 

On  the  north-east  branch  of  the  Gilbert,  a  small  company  called  The 
East  Branch  Company,  wrought  on  lot  16,  I>eLery,  and  met  with  some 
success.  About  this  time  also  Mr.  Morey,  of  New  York,  began  work 
on  the  lot  adjoining,  which  he  had  purchased  from  Mr.  L.  Gendreau  ; 
while  on  the  North  Branch  Mr.  Asher,  of  Montreal,  also  carried  on  some 
explorations.  On  lots  29  and  30,  concession  of  Chaussegros,  Mr. 
Wilder,  of  Boston  had  reached  what  was  supposed  to  be  the  old 
channel  and  obtained  gold.  From  the  returns  made  to  the  inspector's 
office  it  appears  that  during  the  month  of  October,  1880,  the  three 
companies,  the  Ainsworth,  the  Canada  and  the  Beauce,  took  out  581 
oz.  of  gold. 

The  new  companies  established  in  Gilbert  materially  changed  the 
methods  of  mining  there.  Formerly  the  mines  could  not  wash  the 
gravel  >more  than  [one-third  of  the  year  owing  to  frost  in  winter  and 
drought  in  summer.  Mr.  Moodie,  however,  constructed  machines  under 
sheds  which  washed  the  alluviums  with  water  pumped  from  the  shafts 
every  day.  Mr.  Ainsworth,  whose  shafts  were  at  a  considerable  distance 
from  the  river,  constructed  a  tramway  along  which  the  gravel  was 
dumped  and  afterwards  washed  by  the  hydraulic  process,  when  the 
rains  swelled  the  river.  For  this  purpose  a  ditch  over  3000  feet  in 
length  was  dug  to  bring  the  water  from  a  small  tributary  of  the 
Gilbert.     The  Beauce  Company  also  used  this  ditch. 

Among  other  companies  and  individuals  who  'obtained  leases  or 
began  operations  about  this  time  were  Messrs.  Coupal,  on  the  North 
Branch  of  the  Gilbert;  Mr.  P.  A.  Dupuy,  on  lots  16  and  17,  con- 
cession De  Lery ;  Messrs.  Cdt^,  Doris  and  Clouthier,  concession  St 
Charles ;  Messrs.  Cadot,  Bernard  and  Company ;  The  Eureka  Com- 
pany, comprising  Messrs.  Powers,  Tomlinson  and  McDonald,  in  the 
same  concession ;  Messrs.  Nicol  and  Osgoode,  on  first  range  N.  £. ; 
Messrs.  Poulin  and  Bernard  at  the  Devils  Rapids,  and  Mr.  Spaulding 
on  the  old  mines  of  the  Gilbert. 


Obang^ 
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In  1878,  Mr.  Ix)ckwood  put  down  two  shafts,  each  about  70  feet 
eep,  at  the  "north-west  end  of  the  St.  Onges' ground;  lot  1 1,  St.  Charles^ 
nd  took  out  considerable  quantities  of  gold."     In   1879,  the  Canada 
UAd  Company  (Limited),  referred  to, was  formed,  J.  N.  Gordon,  manager. 
rrom  1st  July,  1880  to  1394,  a  large  amount  of  gold  was  taken  out  of 
hesetwo  lots  (12  and  13a,  St.  Charles),  as  the  returns  to  the  gold  min- 
ng  inspector  show.     Mr.  Lockwood  calculated  that  this  portion  of  the  Yield  of  gold 
Tilbert  valley  alone  yielded  $50,000  worth  of  gold  per  acre.  Mr.  Gordon,  ^^  ^^' 
s  rejx>rted  to  be  one  of  the  few  who,  after  making  money  by  gold 
nining    in    the   Gilbert  valley,    retired.      Although    he   is   said  to  ,,     ^^  ,    , 
[lave  spent  $80,000,  yet  he  declared  a  dividend  before  closing  operations,  profits. 

Besides  the  mining  rights  on  St.  Charles  concession,  lots  7,  8,  9,  10,  j^^  j^^j^  y^ 
11,  12,  13  B,  13  C  and  14,  held  at  one  time  by  Mr.  Lockwood,  he  also  Mr.  Lcck- 
purchased  those  of  lots  13,  14  and    15,  DeLery  concession.     A  reserve 
on  each  side  of  the  Gilbert  River,  one  hundred  feet  in  width,  was  set 
aside,  and  those  portions  of   lots  14  and  15  DeLery,  on  the  east,  were  j^ijje„» 
laid  oflf  in  claims  (Miners'  Claims),  and  numbered  1  to  82.  Claims. 

Two  shafts  were  sunk  on  lot  13,  DeLery,  —  No.  1,  to  a  depth  of  79  shafts  on  lot 
feet,  reaching  57  feet  below  river  level  at  the  nearest  point.  Here  1^,  DeLery. 
the  Gilbert  is  224  feet  above  datum,  and  the  distance  from  the  mouth 
is  19,713  feet.  The  shaft  is  on  the  south  side,  and  about  135  fe«^t 
from  the  river.  No  section  of  the  deposits  passed  through  is 
given,  but  the  thickness  of  the  auriferous  gravel  appears  to  be  two  oi- 
three  feet.  Shaft  No.  2,  furthest  up  river,  was  sunk  40  feet,  pr  35*6 
feet  below  river  level.  Elevation  of  top  of  shaft'  about  the  same  as 
last,  and  the  distance  from  the  river  about  150  feet.  Thickness  of 
auriferous  gravels,  4  feet ;  no  other  materials  described. 

Two  shafts  at  the  southern  point  of  Miners'  Claims  were  sunk  Shafts  on 
through  similar  ground  to  that  in  the  shaft  put  down  in  rear  of  claim  ciaSms 
16  (described  below),  the  only  difference  being  that  there  were  more 
stones  and  boulders.  These  shafts  were  nearly  600  feet  from  the 
river.  The  bed-rock  was  reached  at  87  feet,  and  was  found  to  be 
very  much  decomposed,  the  clay-slates  showing  numerous  adhering 
nuggets.  The  mud  lying  in  the  auriferous  gravel  thinned  out  and 
was  replaced  by  sand  and  dark  silt,  and  the  southern  boundary  of  the 
old  river-channel  was  found  well  defined.  Mr.  Lockwood  carried  in  a 
drift  until  the  (auriferous)  gravel  was  replaced  by  clay  and  sand, 
quite  dry,  with  hard  slate-rock  rising  rapidly. 

"  Several  shafts  were  sunk  near  the  100-foot  reserve,  as  well  as  on 
claims  20,  24  and  23 ;  the  rock  rose  rapidly  towards  the  Gilbert,  and 
crops  out  all  along  its  north  bank  to  the  hill  ranges  in  the  distance.'' 
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Miners'  Shaft  on  Claim  16. — This  shaft,  which  is  aboat  375  feet  east  of  the 

C07U^  Gilbert,  was  sunk  in  very  bad  ground.     The  top  of  the  shaft  is  327 

feet  (?)  above  datum,  and  the  height  of  the  river  at  the  nearest  point 
is  274  feet.  The  depth  of  the  shaft  to  bed-rock  was  78  feet,  and  the 
depth  below  the  river  about  25  feet.  The  deposits  passed  through 
were,  (1)  ** Mixed  soil,  3  feet;  (2)  yellow  clay,  sand  and  stones,  2 
feet ;  (3)  blue  clay  with  some  boulders  (boulder-clay),  30  feet ;  (4)  fine 
blue  sand,  small  stones  and  quartz  (boulders),  20  feet ;  (5)  fine  to 
coarse  gravel  with  yellow  clay  and  boulders,  16  feet :  (6)  very  fine 
sand  or  solidified  mud,  3  feet ;  (7)  coarse  gravel  resting  on  loose,  soft 
yellow  slates  (oxidized)  with  yoUow  clay  in  the  cleavages,  and  very 
round  nuggety  gold,  4  feet.  Drifts  were  opened  in  every  direction  to 
discover  the  course  and  width  of  the  gravel.  The  first  day's  sluicing 
gave  one  nugget  of  5  oz.  6  dwt.  and  2  gi-s.,  and  coarse,  round,  gold,  7 
oz.  1  dwt.  2  grs.,  total,  12  oz.  7  dwt.  and  4  grs, 

"South  of  claims  17  and  22,  two  shafts  were  sunk  in  similar  ground 
to  that  in  rear  of  claim  16,  to  a  depth  of  85  feet.  The  bed-rock  near 
the  shaft  is  clay-slate  ;  to  the  south  it  was  a  belt  of  quartzite.  About 
^ve  feet  above  the  bed-rock,  in  compact  mud,  numerous  pieces  of  semi- 
fossilized  wood  (small  trees)  were  found.  There  was  a  steady  flow  of 
water  passing  through  the  bottom  gravel,  showing  a  true,  ancient 
river  channel." 

Shaft  on  Claim  12 y  Lot  15 y  DeLe^y, — In  regard  to  this  shaft  Mr. 
IxKskwood  states,  "  the  ground  here  rises  abruptly  30  feet  from  the 
100-foot  reserve.  The  reserve  was  full  of  shafts  and  old  workings 
for  about  500  feet,  when  I  began  operations  there.  These  had  yielded 
rich,  but  irregular  returns  at  depths  of  20  to  30  feet."  This  shaft 
was  69  feet  deep,  and  showed  the  following  series  of  beds:  (1) 
Mixed  alluvium  4  feet;  blue  clay  (boulder-clay)  40  feet;  coarse 
blue  sand  with  small  stones  and  boulders,  12  feet;  heavy  gravel 
to  bed-rock,  13  feet.  About  18  inches  of  the  bottom  part  of  the 
gravel,  and  1 8  inches  of  the  open  yellow  slates  gave  a  fine  show  of 
round  worn  gold."  The  height  of  the  Gilbert  near  this  shaft,  which 
is  situated  about  150  feet  to  the  east  of  the  river,  is  278*7  feet  above 
datum,  and  the  distance  from  its  mouth  22,462  feet. 

Claim  14  and  half  of  claim  19  were  leased  to  the  Poulins.  "They 
got  $100  worth  of  gold ;  but  had  to  abandon  the  mine,  as  water  was 
let  in  by  other  shafts  in  the  100-foot  reserve." 

A  shaft  on  claim  1 8  was  sunk  78  feet  to  bed-rock.  "  The  materials 
and  bed-rock  and  the  quantity  of  gold  obtained  were  so  nearly  the 
same  as  in  the  shaft  on  claim  12  as  to  need  no  separate  description.' 
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The  prospect  shaft  on  lot  15  DeLery,  and  also  those  sank  bj  Nash, 
McNolty,  Kenton  and  Smith  and  by  Smith  and  Dale,  were  all  barren 
and  unproductive. 

Mr.  Lockwood  states  that  in  exploring  and  testing  these  Miners'  (iold  taken 
Claims  with  the  Poulias,  he  took  out  very  nearly  2000  ounces  of  gold,  ciahns  by^M] 

Lockwoo^l. 
In  1891,  Mr.  Lockwood  made  arrangements  to  work  the  abandoned 

ground  near  the  line  of  conceHsion  St.  Charles,  up  to  his  old  works  on 
Miners'  Claims.  The  first  engine-shaft  was  sunk  on  lot  13  DeLery, 
going  down  66  feet  to  bed-rock,  and  passing  through  "(I)  6  feet  of 
clay  soil  and  stones;  (2)  16  feet  of  soft,  moist  quicksands ;  (3)  36  feet 
blue  clay  (boulder-clay) ;  (4)  8  feet  yellow  clay,  angular  stones  and 
gravel  to  bed-rock." 

*'  The  rock  in  this  shaft  at  66  feet  was  soft  contorted  clay-slate  in 
irregular  masses.  We  sank  in  it  16  feet,  and  then  tunnelled  in  the 
rock  northward  about  60  feet,  and  struck  an  old  drift  filled  with 
broken  timbers  and  clay.  Continued  the  drift  193  feet  northward  from 
the  shaft,  and  finding  no  gold,  ceased  work  in  this  direction.  Then 
tunnelled  and  drifted  southward  135  feet.  Tested  the  gravel  from 
these  drifts  by  a  number  of  side  drifts,  but  found  the  ground  too  poor 
in  gold  to  pay  the  cost  of  worJ^ing." 

Mr.  Lockwood  also  tunnelled  and  sank  another  shaft  on  lot  13  De  Operations  o 
Lery.  The  tunnel  was  200  feet  long  and  over  45  feet  deep,  passing  ' ' 
through  blue  clay  (boulder-clay)  to  gravel  and  bed-rock.  A  tramway 
was  constructed  in  this  tunnel  and  horse-power  used.  At  the  shaft, 
which  was  43  feet  deep  and  near  the  river's  bank,  he  passed  through 
3  feet  of  stony  soil;  35  feet  of  blue  clay  (boulder-clay) ;  5  feet  of  gravel 
to  slate-rock.  "  The  yield  of  gold  was  in  every  way  disappointing, 
though  for  a  considerable  distance  above  and  below  these  workings 
the  ground  was  very  rich." 

**  The  bed-rock  (clay-slate)  in  all  these  workings  was  in  broken 
ridges  covered  by  a  deposit  of  poor  auriferous  gravel,  in  most  part 
mixed  with  yellow  sandy  clay.  Overlying  this  bottom  gravel  were 
irregular  deposits  of  yellow  and  blue  clay,  and  to  the  south  mostly 
barren  brown  sand  and  blue  silt  with  small  stones.  The  yield  of  gold 
was  so  poor,  and  the  work  so  costly  that  1  gave  it  up  after  making  a 
continuous  heavy  loss." 

Mr.  Lockwood  states  that  during  his  **  30  years'  experience  in  gold  j^^^  upijer 
mining  in  the  Gilbert  valley,  he  failed  to  find  any  upper  auriferous  goW-^anng 
gravels,  that  is,  any  deposits  lying  above  the  level  of   the  present  the  slopes  ( 
Gilbert  River  that  offered  a  fair  inducement  for  the  employment  of 
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modern  machinery  to  work  them  with  profitable  results."     He  is  con- 
vinced that  no  such  deposits  exist  in  the  Chaudi^re  district. 

Total  gold  i^j.  Lock  wood  **  calculates  that  the  whole  e:round  worked  on  the 

won  from  the  ° 

Gilbert.  Gilbert  *lead'  has  yielded  two  million  dollars  worth  of  gold."     The 

ground  he  himself  "  worked  on  the  *  lead  \  including  that  opened  by 

the  Canada  Gold  Company,  gave  forty-five  thousand  dollars  per  acre, 

or  from  one  dollar  to  one  dollar  and  a  quarter  per  foot." 

"From  lots  16  to  21  DeLery,  5192  feet  measuring  along  the  river, 
the  ground  was  first  worked  in  the  autumn  of  1862,  and  steadily  from 
1863  to  1867,  in  a  partial  manner,  and  mostly  in  the  river's  bed  and 
along  its  banks.  Since  1867,  work  has  been  carried  on  irregularly  at 
various  times  (lately  by  the  American  Gold  Mining  Company).  The 
width  of  the  *  lead'  wrought  is  from  50  to  100  feet,  except  on  lot  16 
where  it  is  much  wider.  At  the  junction  of  the  east  branch,  the  bed- 
rock was  reached  in  places  at  two  feet,  and  in  others  from  two  to 
twenty-four  feet,  the  surface  being  very  uneven."  The  shallow  portions 
seem  to  have  formed  *  bars'  on  the  lower  side  of  which  gold  was 
dropped.  From  lots  15  to  17  the  gold  was  very  coarse,  much  of  it  in 
nuggets  from  J  to  1  oz.,  and  some  from  1  to  6  oz. ;  besides  others  12, 
15  and  20  oz.;  the  largest  were  two  over  30  oz.,  one  at  35  oz.  and 
another  51^  oz."  This  was  called  the  Kilgour  nugget  and  was  the 
largest  found  in  the  Gilbert  valley. 

Upper  part  of      Mr.  Lockwood  further  states,   that  *'  on  the  upper  part  of  the  main 

river.  Gilbert,  I  made  several  explorations  and  obtained  coarse  gold;  near  the 

forks  and  also  near  the  low  swampy  ground  about  41  and  42  Fraser, 

S.  E.  concession.     The  gold  was  coarse  and  thickly  coated  with  iron." 

Channel  "  Below  Caron  Creek,  on  lot  8  St.  Charles,"  Mr.  Lockwood  says  his 

Cr^k.  *^  °  "  chief  work  was  to  discover  the  course  of  the  *  lead '  which  is  enormous 
in  magnitude  and  extent.  The  ancient  channel  does  not  follow  the 
present  Gilbert ;  but  is  on  the  north  side,  crossinfj^  quartz  veins  and 
cutting  into  them  very  deeply  down  towards  the  valley  of  the  Chaudi^re, 
where  a  rich  deposit  of  gold  will  be  found." 

^^Agood  deal  of  work  was  done  on  lots  74  and  75,  first  range  north- 
east, nearly  all  on  shallow  ground,  from  six  to  twenty  feet  deep,  and 
many  nuggets  from  1  to  1 2  oz.  weight  were  found ;  but  the  ledge  dips 
very  sharply  on  the  right  (north)  bank  of  the  river,  where  deep  sink- 
ing is  required  to  reach  bed-rock  and  pay  gravel." 

Course  of  pre-      The  foregoing  facts  go  to  show,  therefore,  that  as  stated  by  Mr.  Lock- 
glacial  chan-     wood  and  referred  to  on  a  previous  page,  the  preglacial  channel  of 
the  Gilbert,  from  lot  8,  St.  Charles,  at  least,  up  to  about  lot  21,  DeLeiy, 
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is  deep,  reaching  95  feet  below  the  present  bed  of  the  Gilbert  at  the 
mouth  of  Caron  Creek  ;  but  gradually  decreasing  in  depth  up  stream 
to  the  junction  of  the  north -east  branch  and  beyond  that.  In  this 
part  of  the  valley  he  states,  the  a^cient  channel  lies  on  the  south-east 
side  of  the  present  one. 

Mr.  Lock  wood  ceased  gold-mining  operations  in  the  Gilbert  valley  Mc  Arthur 
in  1893-94,  and  about  this  time  the  McArthur  Bros.  (Limited),  ^^'  ^^^'"^ 
acquired  a  lease  of  a  large  portion  of  the  Rigaud-Vaudreuil  gold  fields, 
namely,  sections  3,  4,  7  and  9,  the  latter  being  on  the  west  side  of 
the  Chaudi^re  and  including  the  Mill  River  gold  district.  On  the 
expiration  of  Mr.  Lock  wood's  lease,  McArthur  Bros,  renewed  it,  acquir- 
ing the  above-mentioned  sections  for  thirty  years. 

About  this  time  the  American  Gold  Mining  Company  under  Mr.  American 
F.  Wadsworth  of  Boston,  U.S.,  made  arrangements  with   McArthur  c^^paJl'^"^ 
Bros,  to  work   certain  grounds  in  the  Gilbert  valley.     Mr.  Samuel 
Byrne  who  was  the  local  manager,  has  furnished  me  with  the  following 
account  of  the  operations  of  this  company. 

"  The  American  Gold  Mining  Company  began  active  operations  on  Operations  of 
lot  18,  DeLery  concession,  Gilbert  River,  on  June  Ist,  1893.  The  i^'J^^P^^^^ 
point  selected  for  a  beginning,  immediately  below  what  is  known  as 
Rodrigue  FaDs,  was  chosen  on  account  of  the  sharp  curve  or  elbow 
in  the  river  just  above,  offering  a  better  chance  than  elsewhere  to  con- 
struct a  cheap  temporary  dam  to  retain  water  for  carrying  on  experi- 
mental work.  By  this  means  we  hoped  to  ascertain  the  value  of  the 
ground  per  cubic  yard,  and  if  results  proved  favourable,  would  erect 
a  large  hydraulic  plant  there. 

"  The  first  piece  of  ground  worked  was  as  I  have  stated,  immediately 
below  the  outcrop  of  slate  forming  the  falls  on  the  line  between  lots 
18  and  19  DeLery.  This  bed-rock  was  broken  up  to  a  depth  of  12 
feet,  and  heavy  gold,  some  pieces  as  much  as  two  ounces  in  weight, 
was  found  in  the  crevices  and  between  the  slates.  This  heavy  gold 
was,  however,  for  the  most  part  found  resting  on  a  hard,  smooth  rock- 
bottom,  between  which  and  the  upper  or  overlying,  nearly  vertical 
slates  there  was  a  gritty,  gray  sediment,  half  an  inch  to  an  inch  thick, 
which  held  it.  I  got  $25  worth  of  gold  from  one  pan  of  this  gritty 
materia],  included  in  that  amount,  however,  was  one  nugget  valued 
at  $22. 

"  In  the  work  carried  on  in  this  locality,  we  sluiced  only  the  decayed 
rock  and  about  six  inches  of  the  gravel  above  it,  because  repeated  trials 
had  failed  to  reveal  *  colours '  in  any  other  part  of  the  material.     The 

7 


Digitized  by 


Google 


98   J  SOUTH-EASTKRi^   QtJfiBfiC. 

piece  of  ground  worked  immediately  below  Roderigue  Falls  was  found 
to  contain  about  1 100  cubic  yards,  including  the  decaying  bed-rock  bro- 
ken up  as  described.  Out  of  this  we  took  between  $1,100  and  $1,200 
worth  of  gold,  or  about  $1.00  per  cubic  yard. 

'^  After  cutting  a  drain  through  what  remained  of  the  falls,  we 
worked  in  the  old  river-bed  to  the  west,  in  that  part  adjoining  lot  19. 
This  piece  of  ground  measured  about  400  cubic  yards,  and  we  took  out 
about  $400  worth  of  gold  from  it,  or  $1.00  per  cubic  yard- 
In  1894.  "  In  1894  we  constructed  a  flume  of  sufficient  dimensions  to  carry  the 
whole  of  the  river  water,  even  during  floods,  entirely  clear  of  the 
works.  With  this  we  began  ground-sluicing  on  the  flushing  system,— 
a  system  devised  by  myself.  It  consisted  in  damming  the  water  above 
the  flume  to  a  certain  level,  then  allowing  it  to  rush  through  the  flume 
which  had  a  grade  of  four  inches  in  every  ten  feet.  The  effect  upon 
loosened  gravel,  boulder-clay,  etc.,  was  almost  as  great  as  that  of  a  jet 
of  water  from  the  nozzle  of  a  hydraulic  monitor,  and  we  were  able  to 
do  very  good  work  in  this  way.  With  an  average  number  of  fifteen 
men  stripping  bed-rock  in  this  manner,  we  did  as  much  work  as  with 
twenty-five  wheelbarrows  in  the  ordinary  way. 

"  We  never  knew  exactly  how  much  gold  the  last-mentiond  piece  of 
ground  jrielded ;  but  it  was  about  $700  worth  in  1894,  and  in  1895 
probably  about  $500  worth,  besides  what  was  reported  to  have  been 
carried  off  by  midnight  diggers.  This,  together  with  what  was  taken 
out  of  the  same  ground  by  the  Leclerc  Bros,  in  1896,  and  in  1897  by 
Mr.  Currie  and  myself,  would  bring  the  total  production  up  to  about 
30  cents  per  cubic  yard  for  the  whole  bank  of  100x100x20  feet.  It 
must  be  borne  in  mind,  however,  that  this  ground  was  previously 
worked, — some  of  it  a  number  of  times.  Had  we  been  permitted  to 
take  the  gold  from  all  the  ground  we  stripped,  it  would,  I  think,  just 
about  have  paid  for  labour,  flume  and  other  incidental  expenses.  Bat 
difficulties  arising  between  lessee  and  lessor,  we  had  to  oease  operations 
in  1896,  and  the  company  must  have  been  several  hundred  dollars 
behind. 

Total  amount      **  Summing  up  the  total  amount  of  gold  obtained,  which  was  pro. 
oj.gold  ob-       bably  about  $3,500,  and  the  number  of  cubic  yards  wrought,  8500, 

we  have  an  average  yield  of  about  41   cents  per  cubic  yard  for  the 

whole." 

All  this  was  obtained  from  open  work,  in  the  present  bed  of  the 
Gilbert  and  on  both  sides  of  it. 

Leclero  Bros.       The  work  of  the  Leclerc  Bros,  and  others,  on  lot  18  DeLery,  re 
f erred  to  by  Mr.  Byrne,  was  carried  on  for  a  few  weeks  only,  after  the 
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American  Gold  Mining  Company  had  ceased  operations  in  1896.  They 
ran  two  small  drifts  into  the  river's  bank  on  the  south  side  and  were 
reported  to  have  taken  out  $400  worth  of  gold.  Two  nuggets  valued 
at  $50  and  $60,  were,  I  was  informed,  obtained  by  these  men.  Their 
work  was  stopped  by  the  owner  of  the  land,  or  surface  rights,  so  called, 
threatening  them  with  an  action  for  trespass. 

In  1897,  a  company  called  The  Gilbert-Beauce  Gold  Mining  Com-  Gilbert- 
pany,  whose  promoter  is  Mr.  Philippe  Angers,  Notary,  of  St.  Fran9oi8,  ^"^  q^^. 
was  formed  to  operate  anew  certain  portions  of   the  Gilbert  valley,  pany. 
This  company  having  acquired    the    right  to   work  lots  15,  16,  etc., 
DeLery,  from  the  McArthur  Bros.  (Limited),  proceeded  to  open  a  trench 
or  open-cut  to  drain  the  ancient  river-bed  of  the  Gilbert  above  the 
McRae  shaft  on  lot  15,  by  gravitation.  Those  lots  were  wrought  thirty 
years  ago,  or  more,  and  proved  to  be  the  richest  in  gold  in  this  district. 
Here  the  Kilgour  and  other  large  nuggets  were  found,  and  it  is  supposed  An  open 
that  portions  of  the  old  river-gravels  between  the  shafts  and  drifts  still  cham^ 
remain  intact.     It  is  to  reach  these  that  the  present  scheme  was  inau- 
gurated.    The  great  difficulty  in  deep  mining  in  the  Gilbert  and  other 
valleys  in  Beauce  county  is  to  get  rid  of  the  water,  and  it  is  believed 
this  method  is  the  most  effective  and  economical  hitherto  devised  for 
that  purpose.     By  last  accounts  the  bottom  of   the  ancient  river-bed 
had  been  reached  near  the  McRae  shaft  in  lot  15,  and  gold  was  being 
taken  out. 

The  foregoing  facts  regarding  gold  mining  in  the  Gilbert  River 
valley  tend  to  show  that  the  precious  metal  has  not  been  equally  dis- 
tributed in  the  ancient  bottom  gravels,  nor  in  the  loose  bed-rock   be- 
neath these.     Only  certain  parts  of  these  were  found  to  be  really  work- 
able at  a  profit.    From  the  information  obtained  it  would  seem  that  gold  Modeof  oocur- 
occurs  in  greatest  quantity  at  or  immediately  below  the  shoals  and  reefs  goij  i^  Gil- 
of  the  old  river-bottom  referred  to.     The  miners  claim  that  the  gold  was  °®^*  valley, 
originally  laid  down  in  *  leads,'  and  that  when  they  find  one  of  these  they 
can  follow  it  for  a  long  distance.     But  these  appear  to  be  often  inter- 
rupted and  detached,  and  even  when  continuous  the  gold  content  is 
much  less  in  some  parts  than  in  others. 

The  alluvial  gold  of  the  Gilbert  River  valley  really  occurs  in  paying 
quantities  only  in  the  bottom  of  the  yellow  gravel  and  in  the  partially 
decomposed  slates  beneath.     It  contains  a  certain  percentage  of  silver.  Finenesa  of 
The  assay  of  a  specimen  from  this  river  gave  Dr.  Hunt  13*27  per  cent     ®  ^   ' 
of  silver.     The  fineness  of  the  gold  is  20^  carats. 
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Riviere  du  Loup, 

Alluvial  gold      The    Du  Loup    attracted    the  attention    of    gold   seekers   at    an 

Loup.  early  date,  and  considerable  quantities  of  alluvial   gold  have,  from 

time  to  time,  been  taken  from  the  gravels  along  the  lower  part  of  this 

stream.     In  1851-52  the  Canada  Mining  Company,  under   Captain 

Richard  Oatey,  a  Cornish  miner,  obtained  the  right  to  wash  for  gold 

on  the  flats  of  the  Du  Loup  for  about  ten  acres  from  its  junction  with 

the  Chaudi^re,  and  some  extensive  operations  were  carried  on.     The 

Mr.  Oatey's     results  of  Mr.  Oatey's  work  have  been  published  in  the  reports  of  the 
work  in  185L  ^...^i  t>  ^         ■,     ^      r>.  i./v»i.  •!« 

Geological  Survey  of  Canada. "^     Great  difl&culties  were  met  with  from 

the  scattered  condition  of  the  gold  and  from  an  insufficient  supply  of 
water  during  the  summer  months,  the  method  adopted  being  the  same 
as  that  used  in  washing  alluvial  tin  in  Cornwall.  The  gravel  from 
about  three-eighths  of  an  acre,  with  an  average  thickness  of  two 
feet,  was  washed  during  the  summer  of  1851,  and  yielded  2107  penny- 
weights of  gold,  of  which  160  was  in  the  form  of  fine  dust,  mingled 
with  about  a  ton  of  black  iron  sand,  the  heavy  residue  of  the  wash- 
ings. Several  nu^'gets  were  found  weighing  over  an  ounce.  The 
value  of  this  gold  was  $1,826,  and  the  whole  expenditure  connected 
with  the  working  $1,643,  leaving  a  profit  of  $182.  In  this  account  is, 
however,  included  $500  lost  by  a  flood,  which  swept  away  an  un- 
finished dam ;  so  that  the  real  difference  between  the  amount  of  the 
wages  and  the  value  of  the  gold  obtained  should  be  stated  as  $682. 
The  average  price  of  the  labour  employed  was  sixty  cents  a  day« 
From  the  above  statement  it  would  seem  that  these  gold-bearing 
gravels  could  be  profitably  wrought,  if  they  proved  auriferous  through- 
out. 
The  Canada  Another  attempt  was  made  to  work  these  gravels  by  the  same  com- 
work*S^1862.  P^^J  ^^  1852,  when  about  five-eighths  of  an  acre  of  ground  was 
washed  at  the  same  place,  the  total  amount  of  gold  obtained  being 
2880  pennyweights,  valued  at  $2,496.  Of  this  307  pennyweights 
were  in  the  form  of  fine  dust  mixed  with  the  iron  sand.  A  portion 
was  also  found  in  nuggets  or  rounded  masses  of  considerable  size. 
Nine  of  these  nuggets  weighed  together  468  pennyweights,  the  largest  of 
which  was  127  pennyweights,  and  the. smallest  11.  Native  platinum 
and  iridosmine  were  obtained  in  the  washings,  but  the  quantities  were 
so  small  as  to  be  of  no  economic  importance.  The  season  for  washing 
the  gold  extended  from  the  24th  of  May  to  the  30th  of  October,  and 
the  tot>al  expenditure  for  labour  was  $1,888,  leaving  a  profit  of  $608. 
As  a  certain  amount  was,  however,  expended  in  constructing  wooden 

*  Report  of  Proflrrees,  Geol.  Surv.  Can.,  1851-62 ;  Geology  of  Canada,  1863;  Annual 
Report,  Geol.  Surv.  Can.,  vol.  IV.  (N.S.),  1888-89,  part  K. 
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^ndactors,  supposed  to  be  available  for  some  years,  for  bringing  water 
om  a  small  stream,  a  distance  of  about  900  feet,  properly  chargeable 
►  construction  account,  the  actual  profits  for  the  year  would  be  about 
580.  It  thus  appears  that  from  an  acre  of  the  gravel,  with  an  aver- 
se thickness  of  two  feet,  $4,323  worth  of  gold  was  taken,  while  the 
cpense  of  labour,  etc.,  after  deducting  all  that  was  not  directly 
mployed  in  extracting  gold,  was  $2,957,  leaving  a  net  profit  of 
1,366.  The  result  of  a  week's  working  at  this  place,  under  the 
ispection  of  a  member  of  the  Geological  Survey,  during  the  season 
lentioned,  showed  a  yield  of  143  pennyweights  of  gold,  valued  at 
124,  while  the  wages  of  the  miners  during  that  time  were  $60,  show- 
ig  a  profit  of  $64.  Assays  of  the  black  sands  from  the  Riviere  du 
joup  show  that  they  contain  a  considerable  amount  of  gold  which 
ras  not  taken  into  account  in  the  above  computation,  so  that  the  net 
>rofit  might  be  thus  increased.  Mr.  O.itey  gives  a  list  of  nuggets 
obtained  in  this  locality  in  1852,  with  their  weights:  June  7,  126 
Iwt  19  grs.  ;  July  30,  83  dwt.  21  grs.  ;  August  25,  10  dwt.  20  grs. ; 
lame  date,  38  dwt.  21  grs.;  September  7,  98  dwt.  21  grs. ;  September 
U,  55  dwt.  2  grs.  ;  September  30,  23  dwt.  20  grs. ;  October  2,  16 
iwt.  22  grs. ;  October  9,  13  dwt.  2  grs. 

The  greater  part  of  the  gold  was  taken  out  of  the  gravel  on  the 
iUuvial  flats  by  the  river  side,  but  a  portion  was  obtained  by  washing 
-he  material  from  the  banks  above. 

In  regard  to  the  fine  black  iron  sand  in  the  Riviere  du  Loup  gravels,  Blaok  sands 
,.     _,^  ®      _  ^       M.  ,  .        ^  ,  7  7  with  gold. 

Sir  W.   E.  Logan  reports  thus,*  "resulting  from  the  seasons  work 

1851] ... .  there  was  about  a  ton  of  tine  black  iron-sand  in  the  Keeve 

or  vat  over  which  the  copper  bottom   was   used.     The  unseparated 

quantity  of   gold  in  this,  after   repeated   trials,  was   ascertained   to 

be   1-77    grains,  per   pound  avoirdupois  ;    this    would    give    165y^^ 

pennyweights  to  the  ton,  the  gross  value  of  which  would  be  about 

£36  [$144]." 

Owing  to  the  gold  becoming  scarcer,  and  the  licensees,  (the  Canada  Work  by 
Mining  Company,)  having  got  into  difficulties  with  the  owner  of  the  Napanee 
Bbdjoining  lot,  they  had  to  cease  operations.  Work  was,  however,  re- 
Btimed  by  a  company  from  Napanee,  which  tried  to  sink  a  shaft  through 
the  slate  near  the  mouth  of  Riviere  du  Loup,  hoping  to  find  auriferous 
gravel  and  sand  beneath.  This  company  worked  for  about  three  years 
and  then  also  abandoned  the  property,  it  having  been  sold  at  the  suit 

•  R«port  of  Progress,  Geol.  Surv.  Can.,  1851-62,  p.  26. 
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of  Mr.  Craig,  and  bought  by  Mr.  Childs,  notary,  of  Quebec,  for  him. 
The  Napanee  company  never  furnished  any  returns  and  were  not  very 
successful. 

Search  for  In  June  and  July,  1867,  a  Mr.  Maynard,  of  Boston,  U.S.,  had  a  num> 

ber  of  men  employed  in  cutting  a  tunnel  at  Jersey  Point,  so  as  to  tra- 
verse several  of  the  quartz  veins  which  here  occur  in  the  slates.  This 
tunnel  was  about  one  hundred  and  fifty  feet  long,  seven  feet  high  and 
six  feet  wide  and  was  timbered  and  secured.  Portions  of  the  quartz 
taken  from  some  of  these  veins  were  assayed  by  Prof.  Hayes  of  Boston, 
and  were  said  to  yield  gold.  Prof.  H.  Y.  Hind  examined  this  property 
in  August,  1867,  and  prepared  a  report  upon  it. 

Hydraulic  Except  some  desultory  work  by  the  local  miners,  little  mining  seems 

1^^*^°*  '"  ^  ^*^®  ^^^^^  attempted  on  Riviere  du  Loup  after  this  until  1879-80, 
when  further  explorations  were  resumed  and  the  ancient  bed  of  this 
river  was  reported  to  have  been  found.  In  1880,  Mr.  A.  A.  Humphrey 
began  systematic  work  here  with  the  view  of  employing  the  hydraulic 
process  in  washing  the  extensive  gravel  banks  along  its  lower  course. 
A  company  of  English  and  French  capitalists  called  the  Canada  Gold 
Mining  Association,  was  formed  under  his  management  in  1881,  and  a 
canal  eleven  miles  in  length  opened  along  the  west  side  of  Riviere  du 
Loup  to  obtain  a  sufficient  supply  of  water  for  this  purpose.  This  was 
completed  in  1882,  and  ^ave  a  head  of  about  150  feet.  The  washing  of 
a  gravel  bank  on  the  east  side  of  the  river  about  a  quarter  of  a  mile  from 
its  mouth  then  commenced,  and  was  continued  until  the  autumn  of 
1883  when  the  work,  owing  apparently  to  imperfect  facilities  for  sav- 
ing the  gold,  having  proved  unsuccessful,  was  closed.  No  returns 
showing  the  actual  amount  of  gold  obtained  by  Mr.  Humphrey  are 
available,  but  it  is  known  that  the  company  lost  heavily. 

Section  in  An  examination  of  this  pit  (called  Humphrey's  hydraulic  pit  No.  2) 

^ft^SS^^  was  made  by  me  in  1895-96  (see  Fig.  2,  p.  43).  This  pit  affords  a 
section  showing  the  character  and  sequence  of  the  pre-glacial  and 
glacial  deposits  in  the  Chaudiere  district  superior  to  any  other  met  with. 
In  descending  order  the  following  beds  are  exposed: — (1)  Surface  gra- 
vel and  sand,  1  to  3  feet ;  (2)  unstratified  boulder-clay,  containing  gla- 
ciated boulders  from  five  feet  in  diameter  downward — some  of  them 
foreign  to  the  locality,  37  to  38  feet ;  (3)  irregularly  stratified  boulder- 
clay,  or  a  deposit  made  up  of  coarse  clay,  apparently  in  lenticular 
bedp,  with  glaciated  boulders  and  pebbles,  15  feet ;  (4)  unstratified 
boulder-clay,  more  compact  than  No.  2, — boulders  not  so  large,  and  a 
greater  number  from  local  rocks,  20  feet ;  (5)  dark -gray,  unctuous, 
stratified  clay  with  arenaceous  layers,  ochreous  in  places,  1  to  3  feet ; 
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(6)  gray,  stratified,  ochreous  sand,  ('quicksand^  of  the  miners),  contain- 
ing a  few  pebbles,  12  to  14  feet;  (7)  compact,  stratified  clay,  with 
variegated  bands  and  an  occasional  layer  of  sand,  the  whole  bed  full  of 
joints,  breaking  into  rhomboidal  shaped  pieces,  ('pipe-clay')  6  feet. 
Divisions  5,  6  and  7  maintain  a  strictly  horizontal  attitude  as  seen  on 
the  west  side  of  the  pit,  but  the  bottom  of  No.  7  rests  on  the  surface 
of  a  gravel-bed  which  slopes  slightly  to  the  north,  i.  e.  away  from  the 
river,  the  slope  being  about  two  feet  in  forty  ;  (8)  gray  stratified  gra- 
vel, containing  numerous  pebbles  and  a  few  water-worn  boulders.  In 
the  bottom  there  is  a  sand-bed  eight  or  nine  inches  thick,  with  scarcely 
any  boulders  or  pebbles.  The  materials  are  non-glaciated  and  local,  and 
the  strata  dip  northward  as  in  the  overlying  bed.  These  gravels  and 
sands  are  slightly  auriferous ;  whole  thickness,  5  feet.  (9)  Hard  yellow 
oxidized  gravel,  stratified,  strata  dipping  as  in  the  two  last  divisions 
of  the  series,  containing  numerous  worn  boulders  from  two  feet  in  dia- 
meter downward,  non-glaciated,  and  all  of  local  origin.  The  bottom 
of  this  member  of  the  series  was  not  seen,  being  covered  by  debris  from 
the  face  of  the  bank  and  by  tailings ;  but  it  apparently  rests  on  ledges 
which  crop  out  in  the  river-bed  near  by,  and  is  probably  as  low  as  these. 
This  gravel  seems  to  be  auriferous  throughout,  but  especially  so  on  the 
surface  of  the  bed-rock  ;  thickness,  28  to  30  feet.  The  material  com- 
posing these  pre-glacial  beds  appears  to  have  been  carried  down  stream 
in  the  direction  of  the  flow  of  the  present  Riviere  du  Loup.  (10)  Non- 
glaciated  rock-surfaces,  broken  and  jagged,  with  gold  in  the  crevices. 

This  section  exhibits  several  noteworthy  features,  as,  for  example,  Noteworthy 
(1)  the  bipartite  division  of  the  boulder-clay,  (2)  the  great  thickness  of  this  section, 
the  pre-glacial  deposits,  about  45  feet,  and  (3)  the  change  in  the  char- 
acter of  these  from  the  bottom  to  the  summit,  denoting  changes  in  the 
conditions  of  deposition  and  of  drainage.     The  lower  coarse  beds  have 
apparently  been  laid  down  in  rapidly  flowing  and  shallow  waters  at  a 
time  when  the  gradient  of  Riviere  du  Loup  was  considerably  greater 
than  at  present,  as  referred  to  on  a  previous  page,  while  the  clay  and 
sand  beds  in  the  upper  part  must  have  been  deposited  in  quieter  and 
deeper  waters.     The  changed  conditions  of  deposition  are  explicable  QQjj^ji^jjQngQf 
only  on  the  theory  of  dififerential  changes  of  level  in  the  region,  as  deposits, 
already  outlined  on  a  previous  page,  viz.,  an  elevation  of  the  hill  ranges 
nearest   the  St,  Lawrence  (the  Sutton  Mountain  anticline  and  the 
Stoke  Mountains)  and  a  corresponding  subsidence  in  the  large  central 
belt  occupied  by  Cambro-Silurian  rocks. 

About  three  miles  above  the  mouth  of  Riviere  du  Loup,  on  the  east  Section  in 
bank,  Mr.  John  Blue,  of  the  Eustis  Copper  Mines,  sank  a  shaft  fifteen  j^^^il^^^ 
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feet  or  more  in  depth  during  the  autumn  of  1895,  disclosing  the  fol 
lowing  series  of  beds,  in  descending  order: — (1)  River  alluvium  ;  (2) 
dark-gray  boulder-clay  ;  (3)  gray  stratified  clay,  hard  and  brittle,  and 
(4)  gravel  and  boulders,  evidently  pre-glacial.  Colours  of  gold  and 
particles  of  quicksilver  were  found  in  the  gravel. 

In  a  gravel  terrace  east  of  this  shaft,  on  which  the  small  Presby- 
terian church  stands,  gold  occurs  in  fine  particles.  The  materials  of 
this  terrace  and  their  gold  content  appear,  however,  to  be  secondary, 
and  due  to  post-glacial  river  action. 

Humphrey's         A  short  distance  above  this  and  near  the  mouth  of   Goldstream 
'  (shown  on  the  Geological  Survey  maps  as  Grand  Ruisseau)  is  the 

excavation  known  as  Humphrey's  pit  No.  1.  This  is  where  Mr.  A.  A. 
Humphrey  operated  in  1880,  before  completing  the  canal.  The  wash- 
ing was  performed  by  the  ordinary  process  of  sluicing  and  it  is  re- 
ported that  considerable  quantities  of  gold  were  obtained  from  this  pit. 

Of  these  operations  no  authentic  account  is  available  as  to  the 
quantity  of  gold  taken  from  the  gravels,  nor  of  the  content  per  cubic 
yard ;  in  some  places,  it  is  stated,  one  dollar's  worth  was  taken,  in 
others  not  more  than  ten  cents  worth. 

Report  by  During  the  operations   of   Mr.   Humphrey  on  Riviere  du   Loup, 

"*  *  *"  *  Prof.  H.  Y.  Hind  made  an  examination  of  the  alluviums  of  this  valley 
and  prepared  a  report  on  them.  The  report  was  not  published.  It 
deals  exhaustively  with  the  gravels,  their  origin,  and  the  mode  of  occur- 
rence of  the  gold  in  them ;  but  what  he  took  for  the  boulder-clay  is,  it 
seems  to  me,  only  the  coarse  fluviatile  boulder-beds. 

Work  by  About  the  year  1892,  Messrs.  Gendreau  and  Haycock  commenced 

H^^-^ck*"^  work  in  the  lower  part  of  Riviere  du  Loup.     They  first  examined  the 
1892.  gravels  along  the  banks,  and  searched  the  bed  of  the  river  with  some 

success,  obtaining  more  or  less  alluvial  gold.  They  afterwards  built  a 
dam  across  the  Du  Loup  and  erected  a  small  three-stamp  mill,  about 
half  a  mile  above  Jersey  Point,  with  the  object  of  testing  the  numer- 
ous quartz  veins  occurring  in  this  vicinity  for  gold.  Their  assays  were 
favourably  reported  on  by  Mr.  J.  Obalski,  Mining  Inspector  of  the 
province  of  Quebec,  in  his  report  for  1894.  Soon  after  this  Mr.  Hay- 
cock acquired  the  property  himself,  Mr.  Gendreau  retiring,  and  work 
was  being  carried  on  irregularly  when  I  visited  the  locality  for  the  first 
w^^  time  in  1895.     The  Eustis  Mining  Company  then  acquired  an  option 

Blue,  1895.  on  the  property,  and  during  the  whole  season  of  1895  the  Messrs. 
Blue,  of  Eustis,  Que.,  prospected  it  and  tested  the  quartz  veins.  No 
work  has  followed  the  assaying  or  testing  of  these  veins  since  that  date, 
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however,  and   it  seems   to  be  understood  that  the  results  were  not 
encouraging. 

In  1896,  Mr.  Gendreau  began  the  further  exploitation  of  the  gold  Further  work 
bearing  alluviums  of  Riviere  du  Loup  along  the  lower  five  miles  of  its  ^y  ^^-  J;^- 
course,  and  formed  a  small  company  under  the  name  of  the  Quebec 
Central  Gold  Fields  Company.  This  company  has  sunk  several  shafts 
on  the  west  bank  of  the  Du  Loup  on  lots  9  and  10  of  the  Kennebec 
road  range,  section  A  of  Jersey,  in  an  endeavour  to  locate  the  old 
river-bed  and  test  the  auriferous  character  of  the  gravels.  The  bed- 
rock was  struck  at  depths  of  about  40  feet.  Operations  were  carried 
on  with  six  or  seven  men  and  the  company  was  supplied  with  puiiips  had 
it  been  found  necessary  to  use  them.  Mr.  Gendreau  informs  me  that  fine 
gold,  and  also  nuggets  weighing  about  an  ounce  were  found  in  the 
gravels  at  the  bottom  of  a  60-foot  shaft.  Work  was  suspended  in  the 
autumn  of  1897,  until  the  pumps  were  put  in  place  and  other  prepara- 
tions made  for  deep  mining. 

Along  Riviere  du  Loup  and  its  tributaries  as  far  up  as  the  Interna-  Gold  found 
tional  boundary,  gold  seems  to  have  been  found  in  the  alluviums  over-  boulder-clay. 
lying  the  boulder-clay.  In  some  instances  it  has  also  been  met  with 
in  the  recent  alluviums,  or  in  the  flats  along  the  streams  which  traverse 
the  region.  Good  indications  of  gold  occur  in  the  Grand  Ruisseau, 
(also  called  Millstream  or  Coldstream).  Grand  Condie  River,  near 
St.  Come,  has  also  furnished  the  precious  metal.  The  Metgermette 
was  prospected  at  the  time  Logan,  Hunt  and  Michel  examined  the  dis- 
trict, and  it  is  said  a  good  deal  of  gold  was  washed  from  the  gravels 
of  this  river.  Usually  it  occurred  in  the  beds  of  the  streams  ;  but  in 
the  case  of  the  Metgermette  it  was  met  with  in  the  banks  of  stratified 
gravel  at  heights  of  fifty  to  one  hundred  and  fifty  feet  above  the  river- 
channel. 

The  St.  Lawrence  Mining  Company  owned  mining  lands  in  the  Gold  on  trib- 
Townships  of  Jersey  and  Lini^re,  on  the  Du  Loup,  Metgermette  Du  Laup. 
and  Portage  rivers,  but  is  understood  did  very  little  work  there. 
Gold  was  also  found  in  the  alluviums  of  Portage  River,  Oliva  Stream, 
and  indeed,  colours  could  be  found  on  every  tributury  of  the  Du  Loup 
from  its  mouth  to  the  International  boundary.  A  number  of  mining 
claims  formerly  were  taken  up  on  the  two  branches  of  Metc;ermette 
River  and  some  prospecting  was  done  ;  but  no  gold  mining  has  been 
attempted  there  for  many  years.  The  gravels  are  of  considerable  depth, 
and  the  gold  very  much  scattered  in  them.  The  upper  part  of  the  Du 
Loup  has  not  therefore  offered  such  inducements  to  mining  enterprise 
as  its  lower  part  and  the  Gilbert  River. 
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SOUTH-EASTERN   QUEBEC. 

The  Famine  River, 


The  Famine  is  the  largest  tributary  of  the  Chaudi^re  next  to  the  Du 
Loup,  and  takes  its  rise  close  to  the  Maine  boundary  and  at  the  head- 
waters of  the  St.  John  River.  Alluvial  mining  has  been  carried  on  in 
the  valley  of  this  river  from  an  early  dale,  with  frequent  interruptions^ 
The  first  record  of  work  performed  here  was  that  by  Dr.  James  Dougl- 
as, under  the  DeLery  patent.  When  the  Chaudi^re  Mining  Company 
acquired  the  right  of  working  the  Seigniory  of  Rigaud-Vaudreuil, 
in  1847,  the  mining  rights  of  fief  La  Barbe,  through  which  the 
Famine  River  flows,  were  also  included.  It  does  not  seem,  however, 
that  any  regular,  systematic  operations  were  begun  in  the  valley 
of  this  river  till  the  year  1864,  or  later.  In  that  year  leases 
were  granted  to  Dr.  James  Reed  and  George  Desbarats  in  con- 
cessions three  and  four.  Township  of  Watford.  During  1862  and 
1863,  Dr.  Reed  had  explored  this  portion  of  the  Famine  and  found 
"  rich  diggings ''  and  some  good-sized  nuggets  of  gold.  In  consequence 
of  this,  twenty-two  licenses  for  gold  mining  were  issued  by  the  Quebec 
Government  in  1864  and  1865  on  the  Famine  River,  and  mention  is 
made  in  the  report  of  the  Select  Committee  on  the  Canadian  Gold 
Fields  (1865),  printed  by  order  of  the  Legislative  Assembly,  of  the 
presence  of  gold  in  considerable  quantities  there.  Capt.  Richards 
and  Mr.  Beemer  had  carried  on  explorations  for  some  years  on  the 
Cumberland,  a  branch  of  the  Famine,  joining  it  from  the  north- 
west, and  gold  was  also  found  on  the  Abenaquis,  a  branch  coming 
from  the  east.  Capt.  Richards  sank  shafts  to  the  bed-rock  along  the 
Cumberland,  and  is  reported  to  have  found  gold,  but  no  returns  showing 
the  amount  obtained  are  available. 

About  the  year  1886,  the  St.  Onge  Bros,  began  operations  on  the 
Famine.  They  drove  two  tunnels  into  the  north  bank  about  two  miles 
above  the  mouth,  or  three-quarters  of  a  mile  below  the  main  falls  of 
that  river,  and  obtained  gold.  A  section  of  the  beds  there  exhibits  the 
following  series: — (1)  Recent  river-gravel  containing  many  pebbles 
and  boulders  of  all  sizes  up  to  two  feet  in  diameter ;  (2)  boulder-clay ; 
(3)  gray  stratified  clay  (*pipe-clay'  of  the  miners)  from  three  to  four 
feet ;  (4)  yellow  gravel,  containing  boulders  and  resting  on  the  decayed 
rock-surface.  This  gravel  is  quite  similar  to  that  of  the  Riviere  du  Loup 
sections,  and  is  auriferous.  Its  thickness  is  not  more  than  five  or  six 
feet.     The  bed-rock  (decayed)  contains  gold  in  the  crevices. 
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Boulder-clay. 


Pipe-clay. 


Yellow  gravel, 
(auriferous). 


Hotten  rock, 
slates  beneath. 


Section  in  Bank  op  Famine  River,  Beaucb  Co.,  2  to  3  Miles  from 
ITS  Mouth.     Scale  : — 16  feet  to  1  inch. 

The  St.  Onge  Bros,  ran  their  tunnels  in  along  the  .«5urface  of  the 
rock,  which  is  very  little  above  the  level  of  the  Famine  River  but  it 
would  appear  that  these  tunnels  were  entered  by  the  river  water  in 
time  of  floods.  Whether  the  work  proved  a  financial  success  or  not,  it 
demonstrated  that  the  yellow,  pre-glacial  gravels  and  decayed  rock-sur- 
face of  this  river  also  contained  gold. 

Black,  wrinkled,  fissile,  rusty  slates,  dipping  S.  20"  E.  <80%  traversed  Deposits  at 
by  diorite  dykes  parallel  to  the  cleavage,  occur  here. 

At  the  upper  falls  of  the  Famine  River,  the  deposits  observed  are 
(1)  superficial  earth  or  soil;  (2)  boulder-clay,  and  (3)  yellow  gravel. 
Beneath  these,  however,  rotten  rock  was  noted. 

The  upper  falls  are  caused  by  a  trap  or  diorite  dyke  crossing  the 
river-valley  in  a  north-east  and  south-west  direction,  the  river  not 
having  worn  down  the  channel  to  its  base-level  of  erosion  since  the 
eruption  took  place.  This  dyke,  like  others  observed  in  the  district, 
also  extends  parallel  to  the  cleavage  of  the  slates,  which  dip  S.  £. 
<75''  to  80".     Gold  occurs  in  the  yellow  gravels  here. 

Since  the  St.  Onge  Bros,  wrought  in  the  Famine  River  valley,  no  No  recent 
regular  gold  mining  has  been  carried  on.     Some  of  the  farmers  occas-  portance. 
ionally  wash  or  sluice  for  gold  along  the  bed  of  the  river,  and  not 
infrequently  obtain  as  much  as  pays  expenses  and  affords  wages  during 
the  time  spent  in  this  work  ;  but  no  deep  or  underground  mining  has 
been  attempted  since  that  above-mentioned^  by  the  St.  Onges. 
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SOUTH-EASTERN   QUEBEC. 

Rivihre  des  Plantes. 


Riviere  des  This  river  is  within  the  limits  of  the  De  Lery  seigniory,  and  appears 

to  have  been  first  explored  for  gold  in  1847  by  Dr.  James  Douglas. 
Michel's  re-  Mr.  A  Michel,  whose  report  has  been  already  referred  to,  thus  describes 
Swk?'*  ^^^^  ^^®  Riviere  des  Plantes  and  its  character  as  a  gold-bearing  district.* 
"  The  river  is  bounded  from  the  upper  to  the  lower  fall  by  high  banks, 
and  from  its  junction  with  the  Chaudi^re  to  the  greater  fall,  more  than 
a  mile  from  the  high  road,  its  course  is  successively  over  serpentine, 
diorite  and  crystalline  schists.  The  bed  of  this  rapid  stream,  which 
is  filled  with  boulders  and  pebbles  of  various  dimensions,  has  been 
advantageously  wrought  for  gold  by  the  country  people,  and  Dr. 
Douglas,  also  undertook  some  years  since  a  regular  working  aboTe 
and  near  the  littlw  fall.  This  was,  however,  abandoned  aft^r  having 
yielded  from  $2,500  to  $3,000  in  gold.  More  than  two  years  since, 
in  the  month  of  October,  1863,  I  spent  several  days  in  the  examination 
of  this  stream.  The  washing  of  pans  of  gravel  from  its  bed  generally 
yielded  grains  of  gold,  with  the  black  sand  which  ordinarily  accom- 
panies it  in  this  region.  I  know  that  a  company  of  five  Jiabitants,  by 
labouring  for  twenty  days  during  the  months  of  July  and  August 
last,  at  a  point  on  this  stream  a  little  above  the  former  working  of 
Dr.  Douglas,  obtained  between  eight  and  nine  ounces  of  gold  from 
the  gravel  accumulated  in  the  re-entering  angles  and  cracks  of  the 
diorite.  At  the  same  time  another  company  working  somewhat 
higher  up  on  the  stream  got  little  or  nothing.  At  this  latter  place, 
it  is  true,  the  auriferous  gravel  was  found  resting  not  on  the  bed- 
rock, but  on  the  bluish  clay,  and  so  far  as  has  been  observed  in  Lower 
Canada,  the  alluvions  overlying  the  clay  are  generally  poor.  The 
gravels  between  the  lower  fall  and  the  Chaudi^re  have  not  been 
examined,  on  account  of  a  mill  to  which  the  working  would  be  pre- 
judicial." 

About  the  years  1879-80,  gold  mining  was  resumed  on  Riviere  des 
Plantes,  when  the  miners  having  learned  of  the  deep  pre -glacial  channel 
of  the  Gilbert  and  other  rivers,  began  a  search  for  the  ancient  bed  of 
the  stream  in  question.  In  this  they  were  reported  to  have  been 
successful.  Messrs.  Mathieu,  B^rub^,  and  Gendreau,  discovered  the 
old  auriferous  gravels,  which  gave  promising  indications  of  gold,  and 
immediately  began  their  exploration.  Mr.  A.  Mackenzie,  of  Montreal, 
also  commenced  work  here  by  the  hydraulic  process,  about  this  time, 
a  mile  or  more  above  the  mouth  of  Des  Plantes,  in  the  river-bank, 
and  is  said  to  have  met  with  success. 

*  Report  of  Progress,  Geol.  Surv.  Can.,  1863-66,  p.  55. 
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In  1884-85,  Messrs.  H.  Sewell,  Bacon  and  others,  from  Montreal,  Operations  in 
began  locating  the  old  river-channel  some  distance  below  Mr. 
Mackenzie's  works.  A  shaft  was  sunk  in  the  east  side  of  the  river, 
about  half  a  mile  above  its  junction  with  the  Chaudi^re.  The  bed-rock 
was  reached  at  a  depth  of  thirty  feet,  and  consisted  of  sandstones, 
slates  and  diorites,  with  about  four  feet  of  well  worn  gravel,  cemented 
with  clay  resting  upon  it.  The  rock-surface  was  followed  for  some 
distance  by  drifts  and  a  rusty  coarse  gold  in  paying  quantities  found. 
Owing  to  the  want  of  proper  appliances  for  mining  and  sluicing  and 
to  other  causes  not  known,  this  attempt  at  developing  the  mines  on 
Riviere  des  Plantes  was  again  abandoned. 

When  I  examined  the  valley  of  Riviere  des  Plantes  in   1895  and  Gold  chiefly 
1896,  there  was  no  gold  mining  going  on.  Tt  was  evident,  however,  from  ^t^flaci^S 
the  abandoned  workings,  that  most  of  the  mining  carried  on  here  in  gravds. 
former  years  had  been  in  gravels  of  post-glacial,  fluviatile  origin  in  the 
narrow  part  of  the  valley  situated  from  half  a  mile  to  a  mile  above  the 
river's  mouth.     In  the  upper  half  mile  of  the  auriferous  portion  of  the 
valley,   however,  pre-glacial  yellow   gravels  were  observed  to  occur 
sparingly  in  the  bottom  of  the  beds.     The  old  channel  is  apparently 
on  the  north  side  of  the  present  stream.     Mr.  L.  Gendreau,  who  form- 
erly wrought  here,  states  that  the  gold  met  with  was  usually  coarse, 
and  almost  always  rusty  and  dark-coloured  from  the  presence  of  iron 
and  other  minerals  in  the  bottom   gravels.     These  gravels,  although 
consisting  of  modified  pre-glacial  decayed  rock  material,  do  not  seem  to 
have  suffered  the  same  wear  and  transportation  as  those  of  other 
valleys  in  Beauce  county. 

At  the  distance  of  a  mile,  or  a  mile  and  a  half  above  the  mouth  of 
Des  Plantes,  the  river- valley  widens  and  the  ledges  and  bottom  gravels 
disappear  from  view.  Little  or  no  gold  mining  has  been  attempted  in 
this  portion  of  the  valley,  although  the  upper  gravels  show  *  colours ' 
in  most  places. 

The  south-east  branch  of  the  Des  Plantes,  called  Black  River,  seems  Black  River, 
to  offer  indications  of  being  gold-bearing.  At  the  junction  of  the 
main  tributary  *  colours '  of  gold  were  washed  out  of  the  recent  alluvi- 
ums from  an  opening  in  the  bank,  two  or  three  feet  deep.  This  stream 
rises  in  the  elevated  district  of  eruptive  rocks  and  quartzites  to  the 
east  of  St.  Francois  and  north  of  Gilbert  River.  The  superficial  de- 
posits in  its  valley  are  very  deep,  and  would  require  shafts,  etc.,  to 
reach  the  auriferous  gravels,  if  there  are  any  in  the  bottom.  No  rock 
exposures  were  noted  till  approaching  the  source  of  the  river. 
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SOUTH-EASTERN   QUEBEC. 

Mill  River, 


Mill  River  is  a  small  stream  which  flows  into  the  Chaudi^re  from  the 
west,  just  above  the  village  of  St.  Frangois.  A  tributary  called  Meule 
Creek  joins  Mill  River  about  half  a  mile  from  its  mouth.  It  was  known 
from  an  early  date  that  gold  occurred  in  these  streams,  but  no  mining 
was  attempted  until  Messrs.  Mc Arthur,  Coupal  and  Comptfny  began 
operations  there  about  the  year  1885.  Prospecting  for  an  old  channel 
commenced  some  time  afterwards,  or  in  1886,  in  the  valley  of  Meule 
Creek.  In  September,  1888,  Dr.  R.  W.  Ells  of  this  Survey  visited  the 
locality  and  reported  that  it  had  been  tunnelled  along  the  ancient  chan- 
nel, which  is  on  the  north  side  of  the  present  stream-bed,  a  distance  of 
over  600  feet,  openings  having  been  made  for  ventilation  and  the 
easier  working  of  the  mine.  The  old  channel  was  found  to  be  rich  in 
gold,  but  the  difficulties  encountered  in  mining,  owing  to  the  quicksands 
and  the  unevenness  of  the  rock  surface  beneath  were  very  great.  Dr. 
Ells  states*  that  "at  the  time  of  my  visit  in  September  of  that  year 
the  end  of  the  tunnel  at  400  feet  was  thirty  feet  lower  than  the  pre- 
sent bed  of  the  stream,  which  was  about  sixty  yards  to  the  east.  The 
bottom  of  the  old  channel  contained  a  good  deposit  of  well-rounded, 
worn  gravel,  cemented  with  sand  and  clay,  from  which  nuggets  of  gold 
from  $10  to  $153  in  value  had  been  reported.  Difficulty  in  washing  the 
gravel  in  order  to  save  the  fine  gold  was  experienced,  the  system  of 
gluicing  not  being  properly  arranged  as  regards  fall  and  other  appliances 
necessary  for  obtaining  the  best  results."  Work  was  eventually  closed 
after  taking  out  upwards  of  $4,000  worth  of  gold.  It  is  reported  that 
the  company  spent  $18,000  in  exploiting  this  mine. 

The  deposits  disclosed  in  the  tunnel  were  found  to  be,  in  descending 
order, — (1)  Gravel  and  sand;  (2)  boulder-clay ;  (3)  fine  sand  (quick- 
sand) ;  (4)  gray  silt  and  yellow  gravel,  about  four  feet  thick ;  (5) 
rotten  rock,  three  to  four  feet  thick,  in  which  most  gold  was  found. 
The  total  thickness  of  the  whole  series  of  beds  in  Meule  Creek  valley 
is  from  80  to  100  feet.  In  tunnelling  along  the  rock-surface  beneath 
these,  the  great  difficulty  was  in  keeping  the  openings  free  from  water 
and  quicksand. 

Mr.  J.  Obabki,  Inspector  of  Mines  for  the  Province  of  Quebec,  who 
examined  these  mines  as  work  was  in  progress,  thus  reports  on  themf: — 
"  The  auriferous  layer,  which  appears  to  be  the  old  bed  of  des  Meules 
Creek,  has  been  struck  at  a  depth  of  80  feet  by  a  shaft  which  traverses 

•Annual  Report,  Geol.  Surv.  Can.,  vol.  III.  (N.S.),  1887-88,  p.  101  k. 
fMines  and  Minerals  of  the  Province  of  Quebec,  1889-90,  p.  63. 
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the  slates  and  connects  with  it  by  a  small  drift.  The  draining  of  the 
mine  is  effected  by  means  of  a  tunnel  of  500  feet,  extending  to  the 
Mill  stream.  The  strata  passed  through  in  sinking  the  shaft  to  reach 
the  gold-bearing  gravel  offered  in  this  case  much  greater  difl5culty  than 
at  other  mines.     They  appear  to  have  been  the  following  : — 

Feet. 

Vegetable  soil 

Clay  and  boulders 30  Section  of 

Fine  white  sand,  mixed  with  boulders 20  i^eds  on  Meule 

Blue  clay .   .  ..      10  to  15  Creek. 

Hard  gravel 10  to  12 

Fine  quicksand  and  water,  impossible  to  keep  out      10  to  12 

Auriferous  gravel 

Slates  (bed-rock) 

**The  width  of  this  basin  is  about  100  feet,  and  the  paying  or  work- 
able part  25  feet.  The  depth  of  gravel  is  very  slight,  the  gold  occurring 
nearly  always  in  the  fissures  of  the  bed-rock,  the  stratification  of  which 
runs  in  about  the  same  direction  as  the  auriferous  deposit.  The  same 
basin  has  been  traced  for  a  distance  of  a  mile  by  means  of  three  other 
shafts  and  the  tunnel  by  which  the  mine  is  drained. 

"  The  company  [McArthur,  Coupal  &  Co.]  owns  the  mining  rights  Gold  obtained 
on  5000  acres,  but  has  only  worked  with  a  few  men  for  the  last  three  cSe^^." 
years,  a  part  of  this  time  having  been  devoted  to  exploring  and  pre- 
paratory work.  It  has  taken  out  276  ounces  of  gold,  worth  $5,000, 
the  largest  nugget  secured  weighing  a  little  over  eight  ounces  and 
being  valued  at  $153.  On  the  occasion  of  my  last  visit,  in  September, 
1889,  only  four  men  were  at  work  in  the  mine,  and  they  estimated 
that  the  amount  of  the  precious  metal  found  represent^  an  average 
of  more  than  four  ounces,  or  about  $100  per  80  square  feet.  The  same 
company  has  secured  a  large  tract  of  land  in  the  valley  of  the  Gilbert, 
and  there  is  room  to  hope  that  other  important  workings  will  be  shortly 
undertaken  there." 

During  1896  and  1897,   Mr.  Coupal  has  been  operating  on  a  small  Recent 
scale  in  the  valley  of  Mill  River  itself  above  its  junction  with  Meule  °P®"^  ^^^^ 
Creek,  and  I  understand  has  met  with  gold  in  paying  quantities  there. 
No  work  except  this  has  been  going  on  for  some  years,  and  the  shafts 
and  tunnel  on  Meule  Creek  are  now  falling  in. 
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Slate  Creek  or  Euisseau  de  VArdoise, 
SlAte  Creek.        Slate  Creek  is  a  small  stream  flowing  into  the  Cbaudi^re  on  the  north- 
Work  bv  Mr    ®*®^  ®^^®  ^^  ^^®  village  of  St.  George.     While  Mr.  A.  A.  Humphrey  was 
^!d^** oJ      carrying  on  gold  mining  in  the  Riviere  du  Loup  valley  between  1 880  and 
Bros.,  1883-86.  1883,  the  St.  Onge  Bi  others  prospected  this  stream  meeting  with  favour- 
able indications.     After  operations  were  closed  on  the  Lu  Loup  in  the 
autumn  of  1883,  Mr.  Humphrey  joined  the  St.  Onge  Brothers,  entering 
into  a  partnership  to  carry  on   work  along  the  valley  of  Slate  Creek. 
Several  shafts  were  sunk  to  test  the  ground,  and  finally  one  was  selected 
and  put  down  to  a  depth  of  165  feet.     Nearly  a  year  was  spent  in 
sinking  it,  owing  to  the  large    quantities  of  quicksand  met  with.     A 
layer  of  auriferous  gravel  was  found  at  the  above  depth,  resting  on  the 
bed-rock.     Mr.  Humphrey  left  the  company  in  1886,  as  the  mine  was 
not  proving  remunerative,  and  the  St.  Onges,  afterattempting  to  carry 
on  the  work  themselves,  at  last  abandoned  the  property,  evidently  from 
lack  of  capital  to  continue  operations.     The  mine  was   subsequently 
sold  for  debt. 

Prof.  Chap-  In  June,  1886,  Dr.  E.  J.  Chapman,  of  Toronto,  examined  and  reported 

man*B  report. 

on  the  St.  Onge  gold  mine  on  Slate  Creek  for  Mr.  WiUiam  A.  Allan,  of 

Ottawa,  Ont.  Although  speaking  encouragingly  regarding  it,  he  stated  : 

**During  my  stay  of  three  days  at  the   mine,  1 J  oz.,  2 J  oz.,  and  1  oz. 

(in  all  4J  ounces)  were  taken  out  of  three  small  portions  of  ground. 

It  is  not  pretended,  however,  that  the  present  yield  is  sufficient  to  cover 

the  mining  outlay.     But  it  is  assumed,  and  I  think  with  good  reason, 

that  the  drifts  are  at  present  in  what  is  probably,  if  not  necessarily,  the 

poorest  part  of  the  mine." 

Dr.  Ellfl's  ob-  Dr.  R.  W.  Ells,  of  this  Survey,  who  visited  Slate  Creek  at  the  time 
Messrs.  Humphrey  and  St.  Onge  were  at  work,  thus  reports  on  this 
mine*  : — "By  the  kindness  of  Mr.  A.  A.  Humphrey,  Manager  of  the  St. 
Onge  Gold  Mining  Co.,  the  following  statement  of  strata  passed  through 
in  the  last  shaft  sunk  on  the  old  channel  of  Slate  Creek,  is  here  pre- 
sented : — 
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Feet 

Boulder-clay,  boulders,  both  native  and  foreign 40 

Sand 2i 

Boulder-clay 20 

Stratified  clay,  without  pebbles 60 

Quicksand,  small  pebbles  and  fine  gold 40 

Sand  and  gravel,  containing  gold  in  quantity,  often  coarse  4 

166i 
It  is  evident  from  the  above  table  that  these  old  channels  had  not 
only  been  excavated,  but  had  been  partly  filled  up,  and  the  streams 
diverted  to  their  present  courses,  long  prior  to  the  glacial  action  by 
which  the  boulder-clay  was  distributed.  It  would  also  appear  from  the 
lack  of  gold  in  the  boulder-clay,  and  from  its  presence  in  the  under- 
lying and  more  ancient  sands  and  gravels,  that  the  causes  which  were 
principally  instrumental  in  the  formation  and  distribution  of  the  allu- 
vial drift,  over  the  greater  portion  of  the  Cambro-Silurian  area,  were 
distinct  from  those  which  strewed  the  surface  so  thickly  with  granitic 
and  other  boulders,  and  that  they  preceded  the  latter  by  a  very  consi- 
derable interval  of  time."* 

Since  the  St.  Onge  Brothers  ceased  operations  here  in  1896,  no  fur- 
ther explorations  have  been  carried  on  at  this  place. 

In  1895,  Messrs.  Hardman  and  Macduff  began  a  new  search  for  the  Operations  4 
ancient  channel  of  Slate  Creek.     Starting  from  the  bank  of  the  Chau-  &  Macduff, 
di^re  at  St.  George,  they  pushed  boldly  into  the  rising  ground  to  the  1^5-^- 
east,  in  almost  a  direct  line  towards  the  St.  Onge  shaft,  about  a  mile 
distant.     Great  difficulties  were  experienced  in  keeping  the  tunnel 
open  owing  to  quicksands  and  water.     These  quicksands  and  the  over- 
lying boulder-clay  would  occasionally  rush  into  the  works  and  fill  in 
the  upper  end  of  the  tunnel  in  such  a  way  that  it  would  take  several 
days  to  clear  it  out  again.     After  going  in  some  800  or  900  feet,  it 
was  discovered  that  the  tunnel  was  too  far  north  of  the  present  stream 
and  possibly  of  its  old  pre-glacial  channel.     Work  was  suspended  in 
the  autumn  of  1896. 

The  succession  of  deposits  disclosed  in  this  tunnel  is  here  given  in  Section 

ciisdofied 

descending  order.     The  section  is  one  of  the  most  interesting  met  with 
in  the  Chaudi^re  valley. 

*  There  seems  to  be  some  doubt  as  to  the  correctness  of  some  parts  of  the  above  sec- 
tion. Sixty  feet  of  stratified  clay  without  pebbles,  is  a  deposit  different  from  any  other 
known  to  me  in  this  region,  unless  in  the  marine  area  of  the  St.  Lawrence  valley,  and 
I  am,  therefore,  inclined  to  think  there  are  other  subdivisions  included  in  this.  The 
same  remark  applies  to  the  bed  of  quicksand  40  feet  thick. 
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Fig.  5. 

Surface  soil. 


Boulder-clay. 


Stratified  bed. 
Boulder-clay. 

S^l^l'Sl'h- quite  thm. 

Stratified  gp:tkvel. 
Coarse  slaty  material. 
Rotten  rock  (yellow  sand). 
Decajring  slates. 

Section  op  Deposits  in  Hardman's  T^unnel,  St.  George, 
Beauce  Co.,  Que. 

Scale  : — Approximately  10  feet  to  1  inch. 

(1)  Surface  soil ;  (2)  boulder-clay  with  an  intercalated  band  of 
stratified  clay,  or  stratified  boulder-clay ;  (3)  stratified  clay  and  sand 
("pipe-clay  and]  quicksand  ") ;  (4)  coarse,  stratified,  gravel  and  pebbles 
and  a  few  boulders  one  or  two  feet  in  diameter — colours  of  gold  occur 
in  this  gravel ;  (5)  a  local  bed  of  coarse  slaty  material,  with  thin,  broken 
quartz  bands  running  through  it.  This  is  apparently  decomposed  slate, 
originally  thrown  down  as  talus  at  the  foot  of  a  slope  or  of  a  boss, 
although  now  very  compact ;  (6)  fine,  yellow  sand  with  ochreous  streaks 
through  it,  passing  into  rotten  rock  beneath,  the  strata  being  in  the 
same  position  as  in  the  solid  rock ;  (7)  non-glaciated  slates,  dipping 
south-east  at  a  high  angle. 

'Saprolite."  The  most  remarkable  member  of  the  series  is  number  (6),  which  is 
unlike  any  other  bed  met  with  in  connection  with  the  gold-bearing 
deposits  of  Beauce  county.  Material  of  this  kind  found  in  the  gold 
fields  of  the  Southern  Appalachians,  where  it  is  quite  abundant,  has 
been  named  saprolite  by  Dr.  G.  F.' Becker,  of  the  United  States  Geo- 
logical Survey.*  The  occurrence  of  this  rotten  rock  mantled  by  other 
pre-glacial  beds  in  the  east  bank  of  the  Chaudi^re,  in  a  position  exposed 
to  the  full  force  of  the  Laurentide  ice  as  it  invaded  the  district  and 

•Sixteenth  Annual  Report  U.  S.  Geologfical  Survey,  1894-95,  p.  289. 
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moved  from  north-west  to  south-east,  evidences  the  slight  erosive  action 
of  the  Pleistocene  glaciers  in  some  portions  of  the  "  Eastern  Town- 
ships "  of  Quebec, 

The  Bras,  Pozer,  Samson  and  Gossdin  Streams. 

Gold  was  found  in  the  alluviums  of  the  Bras  River  at  an  early  date,  Braa  River, 
its  occurrence  there  being  noted  in  the  Geology  of  Canada,  1863.  It 
was  traced  along  this  stream  for  a  distance  of  twelve  miles  from  its 
mouth.  Below  the  fall,  which  is  about  three  miles  from  the  mouth,  a 
good  deal  of  prospecting  and  washing  has  been  done ;  but  no  regular 
systematic  exploitation  has  yet  been  attempted. 

In  the  valley  of  the  Pozer  River,  some  exploratory  work  by  Mr.  Pozer  River. 
Humphrey  led  to  the  discovery  of  an  old  channel.  A  shaft  about 
40  feet  deep  was  sunk  near  the  line  between  the  first  and  second 
concessions,  passing  through,  in  descending  order : — stratified  gravel, 
boulder-clay  and  yellow  gravel.  Whether  the  latter  proved  auriferous 
or  not  I  could  not  learn.  The  bottom  was  not  reached,  as  water  came 
into  the  shaft  so  rapidly  that  the  work  had  to  be  abandoned.  Nothing 
seems  to  have  been  done  there  since,  although  gold  has  been  panned 
from  the  gravel  of  the  river-bed  in  several  places. 

The  Samson,  a  branch  of  the  Chaudi^re,  entering  it  about  20  miles  Samson 
east  of  Lake  Megantic,  has  been  prospected  for  gold,  and  is  reported     ^®*™' 
to  have  .given  promising  indications.     Actual  mining  had  not  been 
undertaken  there,    however,  at  the  time  of  my  examination  of  the 
region. 

The  Gosselin  Stream  in  St.  Victor  de  Tring,  was  explored  many  Goaselin 
years  ago.     Mr.  Kennedy  sunk  a  shaft  60  feet  deep,  and  reached  the  stream. 
ancient  channel,  but  the  results  of  this  work  were  not  ascertained* 
Gold  was  found  in  the  gravels  and  sands  of  a  number  of  the  branches 
of  the  Bras  River,  in  the  Township  of  Tring,  but  beyond  prospecting 
these  nothing  has  been  attempted. 

Main  Chavdikre  Valley, 

Although  it  is  generally  held  that  the  valley  of  the  Chaudi^re  River  Main  Chau- 
itself  must  be,  in  some  parts  at  least,  rich  in  gold,  yet  alluvial  mining  has  ^'^'^  valley, 
been  attempted  only  in  a  few  of  the  shallower  portions  of  its  bed,  namely, 
at  the  Devils  Rapids,  near  St.  Fran9ois,  and  at  the  Big  and  Little 
Falls,  three  miles  above  the  mouth  of  the  Du  Loup.  At  the  former 
place,  where  the  river  is  confijied  to  a  narrow,  rocky  channel,  a  con- 
8i 
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siderable  amount  of  gold  has  been  found  from  time  to  time  in  gravels 

and  in  crevices   of   the  rocks  beneath.     Mr.  Miche],  in  the  report 

already  referred  to*  thus  speaks  of   the  occurrence  of  gold  here, — 

Michere  ob-    "  Alluvial  gold  has  been  profitably  sought  for  in  the  Chaudi^re  River 
servations  at    .,...•      .  .  .  ,  .  7      .1  t*        .     . 

Devils  itself,  at  its  junction  with  several  rapid  tributary  streams.     But  it  is 

Rapids.  j^^  ^jjg  place  called  the  Devils  Rapids,  where  the  Chaudifere  makes  a 

sharp  turn  and  runs  west-south-west,  that  gold  has  been  most 
abundantly  fcind  in  the  cavities,  fissures  and  cracks  of  the  clay-slates 
which  often  form  the  bed,  both  of  this  river  and  its  tributaries,  and 
are  here  seen  running  in  the  direction  just  mentioned,  forming  par- 
allel ridges  which  are  uncovered  in  low  water ;  at  which  times  the 
country  people  are  enabled  to  break  up  and  search  these  slaty  rocks  to 
the  depth  of  several  feet.  The  fissures  of  the  rocks  are  filled  with 
a  clayey  gravel  in  which  the  gold  is  met  with,  and  I  have  seen  the 
metal  to  the  value  of  several  dollars  extracted  from  between  the  layers 
of  the  slate.  In  one  of  these  bands  of  slate,  which  the  country  people 
call  veins,  the  gold  is  tarnished  by  a  black  earthy  coating  of  oxyd  of 
manganese.  This  deposit  of  alluvial  gold  occupies  a  distance  of  about 
a  mile  of  the  river's  bed,  and  is  situated  below  the  gold-bearing  quartz 
vein,  which  you  (Sir  W.  E.  Logan)  have  described  in  your  Report  for 
1853-56,  page  370,  and  which  is  known  in  the  locality  as  the  OTarrell 
vein ;  it  has  now  been  broken  away  down  to  the  level  of  the  slates.  I 
was  assured  that  the  alluvial  gold  is  found  in  greater  abundance  and 
in  larger  pieces  in  its  vicinity. 

"  I  observed  at  the  Devils  Rapids  an  excavation  on  the  right  bank 
and  about  twenty  feet  distant  from  and  below  the  Kennebec  road. 
Here,  on  lot  53  of  range  1,  north-east,  a  gallery  was  opened,  having 
the  slate-rock  for  its  fioor,  and  continued  for  about  200  feet  in  a  hard 
alluvial  conglomerate  cemented  by  clay.  According  to  the  information 
given  me,  the  whole  amount  of  gold  obtained  in  this  working  was 
only  about  $150. 

"Gold  has  also  been  found  in  many  places  in  the  bed  of  the 
Chaudiere  at  low  water,  and  I  do  not  doubt  that  companies  willing  to 
incur  the  necessary  expenses,  might  work  with  profit,  certain  portions 
of  this  river  between  the  rapids  just  named  and  its  junction  with  the 
Du  Loup." 

Conditions  At  the  Chaudiere  Falls,  already  mentioned,  gold  has  been  washed 

Falls.*"  ^  ^  from  the  gravel  and  sand,  in  the  river-bed  in   considerable  quantity 

from  time  to  time.     The  conditions  of  its  occurrence  there  are  not 

unlike  those  met  with  at  the  Devils  Rapids,  the  river  flowing  over 

•  Report  of  Progress,  GeoL  Surv.  Can.,  1863-66.  pp.  54-66. 


Digitized  by 


Google 


OMAUiw*.]  GOLD   MINING    IN   SOUTH-EASTERN   QUEBEC.  117   J 

ledges  and  rocky  beds,  in  the  crevices  of  which  the  most  gold  is  to  be 
found.  On  the  west  bank  of  the  river  a  great  accumulation  of  yellow 
gravel  occurs  overlain  by  boulder-clay.  A  section  of  the  beds  here, 
from  the  surface  downwards,  is  as  follows  : — (1)  stratified  gravel  and 
loam ;  (2)  boulder-clay ;  (3)  the  yellow  stratified  gravel  referred  to, 
containing  numerous  boulders  of  local  rocks  j  (4)  rock.  The  height  of 
the  bank  is  about  120  feet,  and  the  thickness  of  the  pre-glacial  gravel 
from  40  to  50  feet.  The  latter  was  washed  for  gold,  and  found  to  be 
feebly  auriferous.  This  gravel  extends  along  the  bank  here  for  a 
quarter  of  a  mile  or  more,  lying  upon  a  rocky  floor  about  50  feet  above 
the  level  of  the  river. 

In  the  deep-lying  portions  of  the  Chaudi^re  valley,  although  some  Little  known 
attempts  have  been  made  to  find  the  auriferous  beds  by  shafts,  very  2ewSte!^"^^ 
little  is  yet  known  concerning  them.  It  appears,  however,  that  the 
ancient  channel  has  suffered  deformation  in  pre-glacial  and  also  in 
post-glacial  times,  for,  while  the  rock  surface  at  the  Devils  Rapids  is 
exposed  in  the  channel  and  there  is  no  evidence  of  an  older  or  deeper 
course  for  the  river  on  either  side,  yet  above  the  rapids,  the 
ancient  valley,  as  it  now  stands,  is  considerably  below  that  level. 
Indeed,  it  would  seem  that  the  river-bed  at  these  rapids  must  have 
sustained  a  transverse  local  uplift,  with  perhaps  a  correlative  sub- 
sidence of  a  belt  of  country  crossing  the  Chaudi^re  valley  between 
that  point  and  the  mouth  of  the  Du  Loup.  The  ascent  of  the  river 
from  these  rapids  to  the  last-mentioned  point,  is  from  45  to  50  feet 
(aneroid),  and  shafts  have  been  sunk  in  three  places  in  that  distance 
as  described  below  : — 

On  the  east  side  of  the  Chaudi^re  River,  on  a  flat  just  above  the  Shafts   sunk 
Devils  Rapids,  a  shaft  was  put  down  under  Mr.  Lockwood's  direction.  De^jh*^ 
The  following  series  of  deposits  was  passed  through  : —  Rapids  & 

Feet 

1.  Surface  soil  mixed  with  sand  and  heavy  river  gravel,  about    15 

2.  River  sand  and  gravel,  finer  than  above,  about 4 

3.  Blue  clay,  with  a  few  boulders  of  no  great  size  (probably 

boulder-day)  about 30 

4.  Clay  and  sand  with  small  stones,  about 21 

70 

Water  coming  in  rapidly,  the  shaft  had  to  be  abandoned.  Neither 
yellow  gravel  nor  bed-rock  was  reached,  nor  was  any  gold  obtained. 

Another  shaft  was  sunk  by  Mr.  Lock  wood's  men  on  the  east  bank 
of  the  Chaudi^re  and  near  the  mouth  of  Gilbert  River,  disclosing  the 
following  beds  in  descending  order  : — (1)  "  Loose  heavy  gravel,  about 
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10  feet ;  (2)  blue  clay,  (possibly  boulder-clay,  thickness  not  given);  (3> 
close  (compact)  hard  clay,  a  few  feet  (apparently  *  pipe-clay ')  ;  (4) 
clay,  mixed  with  sand  and  fine  gravel."  At  a  depth  of  about  60  feet 
water  came  in  so  rapidly  that  the  miners  had  to  abandon  the  shaft. 
The  bed-rock  was  not  reached  here  either. 

On  the  west  side  of  the  Chaudi^re,  opposite  Jersey  Mills,  a  shaft 
77  J  feet  deep  was  sunk  in  a  terrace,  the  level  of  which  is  18  or  19  feet 
above  that  of  the  river  at  the  nearest  point.  The  bottom  of  the 
boulder-clay  was  not  reached  in  the  shaft.  Evidently  an  old  pre* 
glacial  channel  of  the  Chaudi^re  exists  here,  whether  occupied  by  the 
auriferous  Tertiary  gravels  or  not,  remains  to  be  determined. 

The  above  sections  correspond  roughly  with  those  observed  by  me 
in  other  parts  of  the  Chaudi^re  valley,  and  show  also  the  great  depth 
of  the  ancient  channel  of  the  river  in  this  part  of  its  course  compared 
with  the  present  one.  But  the  facts,  while  showing  the  depression  or 
sag  here,  do  not  throw  any  light  on  the  question  as  to  the  existence 
of  gold  in  the  river  bottom.  Mr.  Lockwood  informs  me  that,  so  far  as 
he  is  aware,  nothing  is  known  as  to  the  auriferous  character  of  these 
deep-seated  beds.  The  opinion  prevails,  nevertheless,  that  the  deep-lying 
portion  of  the  Chaudi^re  valley  between  the  Devils  Rapids  and  Big 
Falls,  must  have  been  the  receptacle  for  a  large  amount  of  gold,  carried 
into  it  by  the  Gilbert,  Famine,  and  Du  Loup  rivers  from  the  east,  also 
by  the  Pozer  and  other  smaller  streams  from  the  west,  but  this  has  yet 
to  be  proved  by  boring  or  some  other  means.  If  auriferous  gravels  exist 
there,  the  fact  that  they  lie  wholly  below  the  level  of  the  rock-barrier 
at  the  Devils  Rapids,  renders  the  exploration  of  those  in  the  old  river 
bed  in  this  part  of  its  course  one  of  very  great  difficulty,  and  only  depo- 
sits of  considerable  richness  would  be  likely  to  prove  remunerative. 

In  proof  that  the  barrier  at  the  Devils  Rapids  is  merely  a  local  one, 
and  the  result  of  a  transverse  uplift  in  this  part  of  the  valley  of  the 
Chaudi^re,  it  may  be  stated  that  at  St.  Francois  village,  below  these  ra- 
pids on  the  west  bank,  a  shaft  was  sunk  some  years  ago  to  a  depth  of 
60  feet,  or  about  50  feet  below  the  level  of  the  river  at  the  nearest 
point.  Mr.  Phillipe  Angers,  notary,  of  St.  Fran9ois,  informed  me  that 
he  obtained  the  facts  in  regard  to  this  shaft  at  the  time  it  was  sunk,  and 
that  the  bed-rock  was  not  reached  nor  any  gold  discovered.  The  rock 
in  situ  is  exposed  on  the  east  side  of  the  Chaudi^re  a  short  distance  fur- 
ther down,  and  the  pre-glacial  valley  of  the  river  appears  to  be  close  to 
the  foot  of  the  bank  or  hillside  on  the  west  for  two  or  three  miles 
immediately  below  the  Devils  Rapids. 


Digitized  by 


Google 


Digitized  by 


Google 


GO 


^i 


o 

> 


=1? 

a: 


a, 
5§ 


^ 


:'?^ 

jmpn 
hedon 

ire  been 

boagb  th 

27  gold 

^witb  » 


P''^^ 


Digitize^^pHgle 


'] 


GOLD   MINING   IN  SOUTH-EASTERN   QUEBEC. 


119   J 


Mr.  L.  Blanchet,  of  the  Registry  Office,  St.  Fran9ois,  had  a  shaft 
Sunk  just  at  the  foot  of  the  rapids,  on  the  west  side  of  the  river,  reach- 
ing a  depth  of  twenty  feet  or  more  without  finding  bed-rock.  Water 
coming  in  v6ry  fast  the  work  had  to  be  stopped.  Oxidized  gravels 
were  struck,  but  no  gold. 

The  facts  go  to  show  that  the  pre-glacial  valley  of  the  Chaudiere» 
immediately  below  the  Devils  Rapids,  is  also  very  deep. 

Gold  has  not  been  found  in  the  alluviums  of  the  Chaudi^re  valley  Oocurrwioe  of 
below  Bisson,  two  or  three  miles  north  of  Beauce  Junction ;  but  it  ^ve^Beimoi 
occurs  everywhere  above  that,  very  nearly  to  the  source  of  the  river.  Junction. 
and  also  in  the  valleys  of  the  tributaries.  The  pay-gravels  are,  how- 
ever, so  far  as  known,  embraced  within  a  limited  area,  not  more 
than  eighteen  miles  long  by  five  or  six  miles  wide,  and,  indeed,  may  be 
comprised  within  even  a  stiU  smaller  space.  Of  the  total  gold  pro- 
duction of  the  Chaudi^re  or  Beauce  district,  amounting  to  two  million 
dollars  or  more,  a  million  and  a  quarter,  or  perhaps  a  million  and  a  hal^ 
have  been  taken  from  the  alluviums  of  the  Gilbert  River  valley  alone. 
Although  the  district  as  a  whole,  cannot  be  compared  with  other  well- 
known  gold  producing  regions,  its  accessibility,  and  the  reduced 
expense  with  which  gold  mining  can  be  prosecuted,  are  considerations 
altogether  in  its  favour.  It  is  not  supposed  that  the  alluvial  deposits 
are  exhausted,  though  so  much  has  been  extracted  during  the  last  fifty 
years.  Even  in  the  Gilbert  valley  there  must  be  many  partings  and 
walls  between  the  old  workings,  still  intact,  that  are  as  rich  as  those 
portions  wrought  in  former  years.  The  Gilbert  Beauce  Mining  Com- 
pany of  St.  Francois,  recently  organized,  operating  in  the  ancient  allu-  i 
viums  of  that  valley,  proposes  to  test  these  and  has  already  done  so 
with  some  success. 

Reviewing  the  facts  in  regard  to  the  occurrence  of  gold  in  the  Post-glacial 
valleys  of  the  Chaudi^re  and  its  tributaries,  it  would  seem  that  there  ^l^ito^^*^ 
are  two  kinds  of  auriferous  gravels  there — the  post-gle^^ial,   feebly 
auriferous,  as  a  rule ;  and  the  pre-glacial,  usually  oxidized  and  contain- 
ing most  gold,  especially  in  the  bottom.     These  are  found  throughout 
in  the  river-beds  of  the  auriferous  area. 

The  post-glacial  gravels  and  sands  containing  fine  gold  in  small  quan-  Sedentary  and 
tities,  overlying  the  boulder-clay,  wherever  found  here,  whether  in  ter-  5^®°*"*^ 
races  or  alluvial  fiats,  are  mainly  such  as  have  been  assorted  and  re-as- 
sorted from. the  pre-glacial,  yellow, auriferous  gravels  of  the  river- valleys. 
The  latter,  as  has  been  shown,  are  of  Tertiary  age  or  older,  and  consist  of 
two  kinds,  sedentary  or  residuary  beds,  or  rotten  rock  in  situ,  that  is, 
decayed  rock-materials  which  have  not  been  removed  from  their  original 
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situation ;  and  modified,  worn,  assorted  and  re-assorted  materials,  often 
overlying  the  sedentary  beds,  which  have  been  removed  from  their 
original  situation  by  atmospheric  agencies,  rivers,  etc.,  and  in  the 
course  of  transportation  have  had  the  materials  worn  and  rounded. 
These  are  usually  coarse  and  oxidized  in  the  bottom,  and  finer  towards 
the  summit,  changing  into  clay-  and  sand-beds.  These  modified  deposits 
are,  of  course,  stratified,  in  this  showing  their  mode  of  origin,  and 
the  valleys  of  south-eastern  Quebec  appear  to  have  been  occupied  to 
a  greater  or  less  depth  with  them  at  the  close  of  the  Tertiary  period. 
The  glacial  period  then  ensued,  when  the  boulder-clay  was  thrown  down, 
often  in  thick  beds,  and  mantling  all  the  sands,  clays  and  gravels 
described.  At  the  cloee  of  the  ice-age,  when  the  glaciers  retreated,  the 
rivers  began  to  clear  out  their  ancient  channels, — a  process  which  is 
still  going  on,  few,  if  any  of  them,  having  yet  reached  the  base-level  of 
erosion.  In  those  portions  of  river-valleys  where  erosion  has  extended 
to  the  old  auriferous  beds  beneath  the  boulder-clay,  these  have  been 
attacked,  and  the  materials  have  been  transported  further  down  the 
valleys  either  in  terre^^es,  or  flats,  or  in  the  river-bottoms.  In  some 
portions  of  the  valleys  these  deposits  have  been  again  eroded  and  have 
undergone  a  further  reassortment.  Thus  has  the  gold  now  found  along 
the  present  river-courses  been  distributed,  the  coarser  in  the  bottom, 
the  finer  in  the  banks  and  terraces. 
Gold  at  inter-  It  has  been  observed  that  where  the  latest  channels  intersect  the 
channels.  ancient  ones,  these  transporting  and  concentrating  processes  have  had 
the  greatest  effect,  and  that  just  below  these  intersections  the  most  gold 
occurs  in  the  river-bottoms.  It  appears  further  that  the  same  mode 
of  distribution  and  concentration  prevailed  in  pre-glacial  ages,  the 
greatest  quantities  of  gold  having  been  found,  according  to  Mr.  W,*  P. 
LockwiKxl  land  others,  at  and  immediately  below  certain  shoals  or  bars 
in  the  ancient  valley  of  Gilbert  River. 

Dr.  A.  R.  C.  Selwyn  writes  in  regard  to  these  gold  bearing  gravels  :* 
"The  chief  reason  why  the  rich  spots  where  it  [alluvial  gold]  has 
hitherto  been  worked  are  so  limited  in  extent  is  that  they  represent 
the  places  where  the  old  channel  or  river-bed  has  been  intersected  by 
the  existing  one,  and  cut  into  down  to  the  bed-rock,  re-distributing  its 
contents  along  the  present  river-course,  atnd  thus  enriching,  for  a 
limited  distance,  the  recent  alluvions.'' 
Ori^  of  the;  Of  the  origin  of  the  gold  in  the  Chaudi^re  district  very  little  is  known, 
^  as  none  of  the  alluvial  gold  has  yet  been  traced  to  its  source,  and  no 

gold-bearing  quartz  veins  with  more  than  a  trace  of  the  precious  metal 
have  been  discovered.     Even  in  the  richest  gold  producing  district — 

*  Report  of  Progress,  Geol.  Surv.  Can.,  1870-71,  p.  276. 


Digitized  by 


Google 


OMALMem.]  GOLD   MINING   IN   SOUTH-EASTERN   QUEBEC.  121    J 

the  Gilbert  River — although  it  is  generally  held  that  the  gold  there  is 
entirely  local,  the  precise  locality  or  source  whence  it  came  has  not 
hitherto  revealed  itself.  Dr.  Selwyn  says,  in  the  report  already 
quoted :  "  The  worn  and  comparatively  heavy  character  of  much  of  the 
gold  which  has  hitherto  been  procured  from  the  shallow  washings  in 
the  Chaudi^re  district,  does  not,  I  think,  indicate  that  it  has  been 
derived  from  distant  sources,  so  much  a*s  that  it  has  been  subjected  to 
repeated  and  long  continued  abrasion  in  the  drifts."  These  remarks 
are  applicable  to  every  part  of  the  Chaudi^re  district  in  which  alluvial 
gold  occurs  in  workable  quantities.  But,  of  course,  this  view  can  only 
be  regarded  as  provisional,  until  gold  has  actually  been  found  in  the 
rocks  in  proximity  to  these  alluviums  in  such  quantity  as  will  show 
that  both  they  and  the  gold  have  been  derived  from  the  same  source. 

Little  Ditton  River. 

The  alluvial  gold  mines  of  Ditton  are  situated  on  the  Little  Ditton,  a  Little  Ditton 
branch  of  Ditton  River,  which  is  the  west  branch  of  Salmon  River,  an 
upper  tributary  of  the  St.  Francis.  The  principal  mines  here  are  the 
Pope  mines,  called  after  the  late  Hon.  J.  H.  Pope,  and  are  located  on 
lots  39  and  40,  range  9,  Ditton  township.  Mr.  Pope  carried  on  min-  Oijerations 
ing  here  for  many  years,  and  is  reported  to  have  exti*acted  from  the  Po^^d 
gravels  of  this  stream,  just  above  the  bridge  on  the  Chartierville  road,  others, 
seventy-five  thousand  dollars  worth  of  gold.  Here,  as  in  the  Chaudi^re 
area,  the  gold  occurs  in  the  lower  part  of  coarse  oxidized  gravels,  and 
in  decayed  rock,  principally  slates,  beneath.  The  bed  of  the  stream 
and  the  terraces  and  flats  for  the  space  of  half  a  mile,  were  wrought  by 
Mr.  Pope,  who  sometimes  employed  from  ten  to  fifteen  men.  A  few 
large  nuggets  and  a  good  deal  of  coarse  gold  were  found.  About  the 
year  1884  or  1885  however,  Mr.  Pope  ceased  operations,  but  desultory 
mining  has  been  carried  on  at  intervals  since.  The  mines  were  sold  to 
the  Ditton  Gold  Mining  Company  (Limited),  of  Toronto,  in  1891,  which 
began  work  a  short  distance  above  the  bridge,  on  the  ground  from  which 
Hon.  J.  H.  Pope  had  obtained  such  quantities  of  gold.  Not  meeting 
with  success,  this  compiuiy  soon  abandoned  the  property.  This  pro- 
perty, consisting  of  a  large  tract  of  timber  lands  as  well  as  the  mining 
rights,  formed  part  of  the  estate  of  Mr.  Pope,  and  is  now  in  possession 
of  one  of  his  heirs,  Mrs.  W.  B.  Ives,  of  Sherbrooke,  Quebec. 

Mr.  Obalski,  Inspector  of  Mines  for  Quebec,  thus  reports  concerning  Report  by 
work  carried  on  at  the  Ditton  Mines: — "In  September,  1889,  three  J^^^^^' 
parties  of  miners,  numbering  ten  men,  were  digging  on  small  claims, 
and  on  one  of  these  I  saw  $30  worth  of  the  precious  metal,  including 
A  piece  worth  $15,  collected  in  a  single  day. 
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Report  by 
Dr.  Ells, 
1886. 


Negat.ve  re- 
sults of 
quartz  as- 
says. 


Sluicing  in 
1896. 


Each  pan  washed  on  this  stream,  as  well  as  on  the  Ditton  and 
Salmon  rivers  shows  gold,  and  I  was  assured  that  the  metal  had  also 
been  found  on  several  of  their  tributaries,  among  others  on  lots  5  and  6 
of  the  Vlllth  range  of  Ditton,  and  4  and  5  of  the  I  Vth  range  of  Ches- 
ham  (Salmon  River)  where  some  small  workings  have  been  begun."  Mr. 
Pope,  during  his  life-time,  and  also  the  present  owners  of  the  mines, 
usually  gave  a  few  parties  liberty  to  work  on  their  own  account  in 
different  parts  of  the  valley,  without  exacting  any  royalty  or  rent  from 
them,  such  work,  however,  being  mostly  in  the  nature  of  prospecting. 

"  On  account  of  the  slight  depth  of  the  alluviums  covering  the  pay- 
gravel,  these  works  are  easily  executed,  open  pits  or  cuttings  being 
sufficient,  and  shafts  being  rarely  needed."^ 

In  reference  to  the  Ditton  gold  mines,  Dr.  Ells  thus  reports  : — 
"That  attention  has  not  been  directed  to  this  locality  is  in  a 
large  measure  due  to  the  fact  that  what  is  regarded  as  the  most 
promising  field  for  work,  is  entirely  in  private  hands,  and  no  royalty 
being  in  consequence  paid  to  the  Government,  no  official  returns  are 
available  as  to  the  amount  of  the  precious  metal  obtained.  Alluvial 
gold  has,  however,  been  found  there  and  worked  for  many  years.  The 
place  where  operations  have  been  more  particularly  carried  on  is  on  the 
Little  Ditton  stream,  on  lots  23  and  24,  range  IX.,  Ditton.  Nuggets 
ranging  in  value  from  $50  to  $150  are  reported  as  having  been  found> 
Though  a  considerable  amount  of  work  has  been  done  on  this  stream 
and  a  large  quantity  of  gold  obtained,  no  scientific  mining  has  been 
attempted.  The  ground  being  generally  low,  the  fa,cilities  for  getting 
rid  of  the  tailings  are  very  poor,  and  in  many  of  the  trials  the  bed-rock 
does  not  appear  to  be  reached.  From  the  specimens  already  obtained, 
and  the  generally  favourable  results  of  the  work  already  done  under 
unfavourable  circumstances  and  with  ordinary  appliances,  it  is  evident 
that  much  rich  ground  must  exist  in  this  vicinity."  t 

The  writer  made  an  examination  of  the  Little  Ditton  valley  and  the 
upper  portion  of  the  Ditton  River  itself  in  1895,  and  again  in  1896. 
Specimens  of  quartz  were  collected  at  several  points,  especially  from  a 
shaft  sunk  in  a  quartz  vein  from  two  to  three  miles  above  the  bridge 
on  the  Chartierville  road.  These  were  assayed  for  gold  in  the  laboratory 
of  the  Geological  Survey,  but  with  negative  results.  Sluicing  was 
carried  on  during  both  seasons  for  a  short  tima  In  1896,  two  men  from 
Scotstown,  Messrs.  McCritchie  and  McKay,  were  at  work  about  a 
quarter  of  a  mile  above  the  bridge  referred  to,  at  the  time  of  my  visit. 
Here  they  washed  the  gravel  for  some  weeks  and  obtained  gold.     One 

*Mine8  and  Minerals  of  the  Province  of  Quebec,  1889-90,  p.  64. 
t  Annual  Report,  Geol.  Surv.  Can.,  vol.  II.  (N.S.),  1886,  p  J66  J. 
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^^Sg^^  weighing  an  ounce,  was  found  at  the  bottom  of  the  gravel 
close  to  the  bed-rock.  The  chief  auriferous  deposits  occupy  this 
position  and  are  partly  residuary  and  partly  stratified.  They  are  rusty  Section. 
and  oxidized,  as  is  also  the  upper  portion  of  the  rock  beneath.  These 
are  all  evidently  pre-glacial,  although  the  boulder-clay  is  rarely  seen  in 
contact  with  them  in  the  Little  Ditton  valley.  Overlying  them  are 
alternating  gravel  and  sand  beds,  as  shown  by  the  following  section 
exposed  on  the  north  side  of  the  river  about  a  quarter  of  a  mile  above 
the  Chartierville  bridge 

1.  Loam  or  river  wash  from  2  to  4  feet  thick. 

2.  Gray  gravel,  packed  full  of  pebbles  well  rounded,  from  6  inches 
in  diameter  downward  ;  thickness  about  1  foot. 

3.  Sandy  gravel  with  two  layers  of  pebbles,  the  same  size  as  in  No. 
2,  the  whole  very  dark  or  black  from  the  presence  of  iron  or  manga, 
nese,  thickness  from  2  to  3  feet. 

4.  Gravel,  rusty,  oxidized,  packed  with  boulders  of  all  sizes  up  to  2 
and  3  feet  in  diameter,  from  2^  to  3  feet  thick. 

5.  Clayey  gravel  and  sand  with  a  few  boulders  from  6  inches  to  a 
foot  in  diameter,  rusty  in  places ;  thickness  from  1  to  1^  feet. 

6.  Coarse  gravel,  ochreous,  with  round  boulders  from  6  to  9  inches 
in  diameter  in  the  upper  part,  but  angular  and  embedded  in  material 
resembling  rotten  rock  in  the  lower  part.  This  rests  on  jagged,  broken 
rotten  slates,  non-glaciated.  The  gold  is  found  in  the  lower  portion  of 
No.  6,  and  on  the  rock-surfaces,  as  well  as  in  the  clefts  beneath. 

Fig.  6. 

Loam  or  river-wash. 
Gray  gravel. 
Sandy  gravel. 

Rusty  gravel  with  boulders. 
Clayey  gravel  and  sand. 


Gravel  (auriferous). 

Rotten  rock  (auriferous). 
Slates,  etc. 


Section  in  Little  Ditton  River  Valley. 
Scale  : — 8  feet  to  1  inch. 


Digitized  by 


Google 


Digitized  by 


Google 


•**«J«^]  GOLD   MINING    IN   SOUTH-EASTERN   QUEBEC.  125   J 

sediments.     Sedentary  beds  of  decayed  rock-material  lie  beneath,  but 

whether  in  continuous  or  detached  sheets  has  not  been  ascertained. 

A  wide  undulating  plain  1800  or  1850  feet  in  height  above  the  sea, 

extending  along  the  foot-hills  and  abutting  against  them,  exists  here. 

The  sedimentary  deposits  of  this  plain  appear  as  if  they  had  been  laid 

down  in  a   lake   or  in   the  sea.      No   barrier  exists  at  present  to 

the  north  capable  of  holding  in  a  body  of  water  at  this  elevation.   The 

upper  portion  of  the  valleys  of  both  the  Ditton  and  Little  Ditton  rivers 

are  buried  in  these  deep  sediments  as  far  up  as  the  foot-hills.     No  Materials 

Laurentian  boulders  were  met  with  in  this  district,  the  superficial 

materials  being  mainly  such  as  have  accumulated  in  this  particular 

locality  from  the  decay  of  the  underlying  rocks,  together  with  that 

transported  northward  from  the  mountains  along  the  International 

boundary,   which  are  here   2500  to  3000  feet  high  or  more.      The  Mode  of  ac- 

question  arises,  therefore,  has  the  gold  found  here  accumulated  in  the  of  ^^1^?°. 

alluviums  during  the  decay  of  the  rocks  and  undergone  transportation  here. 

north-westward  as  the  sediments   were  transported   and   deposited? 

Different  relative  local  levels  have  existed  and  these  may  have  effected  a 

greater  erosion  of  the  beds  in  Tertiary  and  Post-tertiary  times,  and 

broughtabout  such  a  reduction  of  the  surface  of  the  region  and  especially 

of  the  ancient  barrier  or  barriers  which  held  in  lakes,  if  any  ever  existed, 

as  to  have  obliterated  them.     By  these  changes  whatever  gold  was  in  the 

rocks,  and  in  the  decayed  materials  which  gathered  on  the  surface, 

would  gradually  find  its  way  into  the  river-valleys.     But  whatever 

changes  occurred,  the  fact  remains  that  we  have  here  a  remarkable 

accumulation  of  sediments  along  the  foot-hills  and  in  the  old  river-beds 

in  the  bottom  of  which  gold  occurs.     The  sediments  when  cut  into  and 

transported  greater  or  less  distances  by  the  post-glacial  rivers,  have  thus 

left,  by  concentration,  considerable  quantities  of  gold  in  the  shallow 

portions  of  the  beds  of  the  several  branches  of  the  Salmon  and  other 

rivers  in  this  part  of  the  "  Eastern  Townships." 

DvdaioeU  District. 

The  Dudswell  district  is  one  which  has  only  recently  come  into  Dudswell 
prominence  as  regards  gold  mining.  This  district  occupies  the  south-  ^*"^* 
eastern  and  eastern  slopes  of  that  portion  of  the  Stoke  Mountain  range 
lying  between  Dudswell  Lake  and  Stoketon,  or  Ascot  Comers.  All 
the  streams  flowing  down  from  this  mountain  (which  is  locally  known  as 
Dudswell  Mountain),  south-eastward,  southward  and  south-westward, 
have  been  found  to  contain  alluvial  gold.  These  streams  have  local 
names  which  do  not  appear  on  the  Geological  Survey  maps.     The 
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First  work  earliest  work  in  this  district  was  that  begun  by  Messrs.  Rodrigue  and 
Mathieu  on  the  Hall  Stream,  lot  11,  range  YI.,  Dudswell,  in  1891-92. 
Two  shafts  from  forty  to  fifty  feet  deep  were  sunk  to  bed-rock. 
These  were  not,  it  appears,  put  down  in  the  deepest  part  of  the  old 
channel,  and  consequently  when  drifting  was  attempted  great  difficul- 
ties were  experienced  in  keeping  the  works  free  from  water.  Although 
gold  had  been  found  in  the  stream-bed  for  some  years,  yet  the  gravels 
in  the  bottom  of  the  shafts  did  not  yield  any  satisfactory  returns,  and 
finally  after  spending  a  large  amount  of  money  and  labour  here  the 
works  were  closed.  It  is  said  one  nugget  worth  $90  was  found  in  the 
gravels  of  this  stream  in  1893.  Messrs.  Rodrigue  and  Mathieu  after- 
wards prospected  other  streams  flowing  off  Dudswell  Mountain,  finding 
gold  on  almost  every  one  of  them.  But  as  Kingsley  Brook  seemed  to 
afford  the  best  results,  they  continued  operations  there  for  some  years. 

Work  on  In  1895,  on  the  occasion  of  my  first  visit  to  Kingsley  Brook,  I  found 

BroSk.**^  these  gentlemen  at  work  with  four  or  five  men,  and  so  far  as  could  be 

learned  they  were  meeting  with  fair  success.  Two  nuggets  worth  about 
$90  had  been  found  a  short  time  previous.  Oold  had  been  found  in 
several  places  along  the  stream-bed.  Respecting  operations  here,  Mr. 
Obalski  thus  reports: — *"Gold  has  also  been  found  on  the  upper  portion 
of  the  stream.  Some  prospects  were  also  made  on  the  neighbouring 
streams,  especially  Harrison  Brook.  The  valleys  of  the  streams  run- 
ning down  from  Stoke  Mountains  are  rather  narrow  and  shut  in.  It 
has  not  been  proved  that  the  auriferous  alluvial  area  is  extensive,  but 
there  is  an  important  fact  to  be  noted,  and  that  is  that  several  pieces  of 
Gold  in  quartz  weighing  one  or  two  pounds,  containing  gold  visible  to  the  eye, 

fragments.  have  been  found  in  the  streams  .  .  .  These  pieces  are  generally  yel- 
lowish in  colour.  Three  years  ago,  on  the  Hall  Brook,  a  large  block  of 
stone  very  little  roUed  was  found,  containing  many  visible  specks  of 
gold.  This  rock  was  a  kind  of  quartz  conglomerate  with  average 
grain,  crossed  by  narrow  strips  of  quartz." 

Work    sinoe       No  work  has  been  going  on  at  Hall  Stream  since  1895.     In  the 

■  1895 

four  streams  west  of  this,  however,  namely,  Rowe,  Kingsley,  Maynard 
or  Harrison,  and  Big  Hollow,  more  or  less  alluvial  mining  has  been  in 
progress  every  summer,  though  with  varied  and  uncertain  results.  On 
Kingsley  Brook  a  good  deal  of  work  has  been  done,  first  by  sluicing  in 
the  ordinary  way,  and  latterly  by  hydraulic  washing.  Several  thousand 
dollars  worth  of  gold  must  have  been  obtained,  though  the  exact 
amount  cannot  be  ascertained.  Messrs.  Rodrigue,  Mathieu,  Coupal, 
Hayemal,  Sotero  and  others  operated  on  lot  3,  range  IV.,  Dudswell, 

*Report  of  the  Commissioner  of  Crown  Lands,  Quebec*  1895,  p.  65. 
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■until  1896,  while  Messrs.  Osgood  and  HaU  wrought  on  lot  4  of  the 
same  range.  Several  good  spots  were  found,  though  the  gold  was 
somewhat  irregularly  distributed. 

In  the  valley  of  Kingsley  Brook  the  deposits,  glacial  and  pre-glacial,  Deposits  in 
seem  to  have  undergone  similar  denudation  and  assortment  to  those  of  Brook.^^ 
Little  Ditton  River.  Here,  however,  they  seldom  exceed  a  thickness 
of  three  or  four  feet.  A  section  of  the  beds  in  descending  order  is  as 
follows:  (1.)  One  to  three  feet  of  mould  or  alluvial  wash,  becoming 
coarser  in  the  bottom  ;  (2.)  gravel,  brown  and  ochreous,  with  angular 
or  slightly  worn  pebbles,  and  a  few  boulders,  some  of  which  are  from 
five  to  ten  feet  in  diameter.  These  stand  up  above  the  surface  and 
are  gla.ciated.  The  materials  of  the  gravels  seem  to  be  local,  or  trans- 
ported only  short  distances  by  the  stream,  and  are  auriferous ;  thick 
ness,  one  to  two  feet.  (3.)  Compact,  ochreous  gravel,  generally  in 
thin  detached  masses ;  the  materials  as  in  number  (2),  but  so  hard  and 
compact  that  a  pick  is  required  to  remove  them.  This  is  probably  the 
equivalent  of  the  yellow  gravels  of  other  river-valleys, — the  remnants 
which  have  escaped  denudation.  They  contain  gold ;  thickness  from 
three  inches  to  two  feet.  (4.)  Gray  schistose  rock,  slaty  in  places,  non- 
glaciated.  In  the  crevices  of  this,  and  below  reefs  and  ledges,  or  in 
the  lee  of  the  large  boulders,  most  gold  is  found  in  the  gravels. 

In  Maynard  (Harrison)  Brook  the  succession  of  the  deposits  and  Maynard 
mode  of  occurrence  of  the  gold  are  very  much  the  same  as  in  Kingsley    '^^  ' 
Brook,  except  that  the  beds  are  rather  deeper,  and  the  valley  wider. 
Great  quantities  of  black  sand  were  noted  here.     The  amount  of  gold 
taken  out  of  this  stream  was  not  nearly  as  great  as  that  obtained  in 
Kingsley  Brook. 

Early  in  1896,  a  company  called  the  Rodrigue  Mining  Company  was  Rodrigue 
formed  to  operate  the  gold  mines  of  Kingsley  and  adjacent  brooks»  18%!"^  *' 
and  Mr.  H.  C.  Donnell,  of  Boston,  Mass.,  appointed  manager.  Having 
secured  the  mining  rights  of  this  stream,  a  dam  was  constructed  near 
its  source,  and  an  80  horse-power  boiler  and  hydraulic  pump  were  put 
in,  principally  to  work  the  gravels.  Mr.  Donnell  started  on  lot  3, 
range  IV.  first,  extending  his  operations  up  the  valley  of  Kini^sley  Brook. 
On  the  occasion  of  my  visit,  in  the  summer  of  1896,  he  informed  me 
that  he  was  finding  gold  in  paying  quantities.  Eight  or  ten  men  were 
then  employed.  Though  sluicing  the  gravels  from  the  lower  part  of 
the  valley  upwards,  his  ultimate  object,  he  stated,  was  to  discover  the 
auriferous  quartz  or  matrix,  which  he  hoped  to  do  as  he  uncovered  the 
rock-surface  in  the  progress  of  his  work.     The  boiler  was  large  enough 
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Deposits  of 
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chiefly    post- 
glacial. 


to  furnish  power  to  drive  a  50  or  60-stamp  mill,  and  could  be  utilized 
for  that  purpose  when  gold  was  discovered  in  the  rock.  Later  it  was 
found  that  the  upper  two  or  three  feet  of  the  schists  and  slates  in 
the  bottom  of  Kingsley  Brook  valley  being  decayed,  and  full  of  joints 
and  crevices,  contained  quite  an  appreciable  amount  of  gold.  Mr. 
Donnell  set  about  mining  these,  and  sank  his  sluice  boxes  into  the 
decayed  rock  some  depth.  The  discovery  of  alluvial  gold  in  these  rock- 
fissures  and  openings  implied,  he  claimed,  an  amount  of  work  with 
profitable  results  which  the  gravels  alone  could  not  afford. 

In  the  summer  of  1897,  the  Rodrigue  Mining  Company  was  still 
carrying  on  operations,  but  did  not  seem  to  be  meeting  with  the  success 
that  was  anticipated.  The  occurrence  of  the  gold  was  found  to  be 
irregular ;  water  became  scarce  in  the  midsummer  months,  and  the 
large  boulders  met  with  in  the  valley  were  found  to  be  a  serious 
hindrance  to  hydraulic  work.  Attempts  were  made  to  obviate  these 
difficulties,  first  by  raising  the  dam,  and  second  by  blasting  or  removing 
the  boulders  by  derricks.  In  the  autumn  of  that  year  the  Rodrigue 
Mining  Company  sold  out  to  another  Boston  company. 

On  Rowe  Brook,  from  one  to  two  miles  north-east  of  Kingsley  Brook, 
lot  8,  range  IV.,  Dudswell,  alluvial  gold  mining  was  prosecuted  during 
the  season  of  1896  by  Messrs.  Hayemal  and  Sotero  for  some  months, 
who  reported  gold  in  paying  quantities  obtained  by  sluicing.  A 
clean  up  witnessed  while  visiting  this  stream  seemed  to  prove  this 
statement,  about  $3.00  worth  of  gold  being  obtained  as  the  result  of 
three-fourths  of  a  day's  work  by  one  man.  The  gold  was  coarse  and 
unworn.  This  stream  is  larger  than  Kingsley  Brook,  but  the  gradient 
of  the  valley  is  not  so  steep.  The  depth  of  the  superficial  deposits 
seems  to  be  about  8  or  10  feet. 

During  the  summer  of  1897,  some  prospecting  was  done  in  the  valley 
of  Big  Hollow  Brook,  which  lies  to  the  south-west  of  Maynard, 
(Harrison)  Brook,  but  the  particulars  were  not  ascertained. 

The  deposits  in  the  valleys  of  all  the  streams  flowing  off  Dudswell, 
or  Stoke  Mountain  seem  to  be  closely  similar  to  each  other  and 
to  have  the  same  origin,  that  is,  they  are  mainly  post-glacial. 
Boulder-clay  was  observed  only  on  the  slopes  of  the  valleys,  and  the 
only  material  met  with  which  may  be  pre-glacial  is  a  dark  rusty  gravel, 
forming  a  hard-pan,  in  detached  masses,  lying  immediately  on  the  sur- 
face of  the  decayed  rock  and  containing  a  little  gold.  This  material, 
seen  in  several  places  in  the  bottom  of  Kingsley  Brook,  is  often  so 
compact  that  a  pick  is  required  to  remove  it.  It  varies  in  thickness 
from  three  inches  to  a  foot  or  two. 
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All  the  other  materials  occupying  the  valleys  of  these  streams  are 
assorted  and  fluviatile,  and  contain  boulders  of  various  dimensions, 
foreign  to  the  locality,  some  from  five  to  ten  feet  in  diameter.  Gravels 
predominate,  but  occasionally  clay  and  sand  occur.  It  is  in  the  bot- 
tom of  these  that  the  most  gold  is  found. 

Alluvial  gold  mining  seems  capable  of  being  prosecuted  at  less  ex-  Gold  easily 
pense  at  Dudswell  than  in  the  Chaudi^re  district,  as  the  beds  are 
shallow  and  contain  neither  boulder-clay  nor  quicksands,  except  in  the 
flats  and  terraces,  where  the  streams  escape  from  the  mountains.  But 
the  ^old-bearing  area  here  is  limited,  and  the  precious  metal  is  irregu- 
larly  distributed  in  the  gravels.  The  probability  is,  therefore,  that 
unless  gold  in  workable  quantities  is  found  in  the  matrix,  mining 
will  soon  become  unprofitable. 

Lainbton, 


observations. 


Gold  was  found  in  the  township  of  Lambton  many  years  ago,  but  Lambton. 
only  in  small  quantities.     Mr.  Michel  visited  this  locality  during  his  Michel's 
examination  of  the  gold-fields  of  south-eastern  Quebec,  1863-66,  and  * 
reported  on  it  thus  : — "  I  made  an  examination  of  lots  1,  2  and  3  in 
ranges  A  and  B  of  Lambton.     Particular  regard  was  had  to  a  stream 
which  traverses  lot  1  of  range  A,  running  northwards,  for  the  reason 
that  some  ten  or  twelve  years  ago  explorations  were  made,  resulting 
in  the  discovery  of  considerable  quantities  of  gold.     At  the  commence- 
ment of  my  examinations,  I  found  in  the  bed  of  the  stream,  in  a  place 
which  had  not  been  worked,  and  almost  at  the  surface,  a  small  mass 
of  gold,  difiering  entirely  in  form  and  in  size  from  that  generally 
found  in  the  region.     A  large  and  deep  excavation  at  this  place,  and 
the  working  of  a  large  amount  of  the  materials  extracted,  gave  no  more 
gold  like  that  first  found,  but  only  a  few  rare  and  fine  particles. 

"  The  exceptional  fact  of  the  presence  of  this  mass  of  gold  at  the 
surface,  which  I  mention  without  comment^  can  have  no  bearing  on 
the  value  of  the  alluvions  which  I  have  examined  in  this  township. 
Although  richer  than  those  of  the  Magog  River,  I  am  persuaded  that 
they  cannot  be  wrought  with  profit.  I  found,  nevertheless,  an 
appreciable  quantity  of  fine  and  scaly  gold  in  the  gravel  from  a  large 
number  of  excavations  on  the  lots  already  mentioned.  The  auriferous 
gravel  here  reposes  upon  a  yellowish  clay,  which  holds  boulders  and 
great  masses  of  rock,  and  is  so  thick,  and  at  the  same  time  so  hard 
and  difficult  of  excavation,  that  I  did  not  think  it  worth  while  to  carry 
the  excavation  to  its  base.  I  was  informed  that  pits  thirty  feet  deep 
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had  been  sunk  here  without  finding  the  bottom  of  the  claj.  In  one 
case,  however,  in  the  vicinity  of  Lake  St.  Francis,  on  lot  3  of  range  A, 
I  sank  to  the  clay-slate  bed-rock  without  finding  a  trace  of  gold  even 
in  its  crevices.". . . . 

L^bton  "  "^  water-course  which  I  may  designate  as  the  Lambton  River,  rises 

from  a  marsh  to  the  south-east  of  the  tillage,  crosses  the  road  from 
Sherbrooke  to  Vaudreuil  at  about  a  mile  from  the  church,  passing 
through  lots  13, 12,  11,  10,  9,  8  and  7  of  range  A,  and  lot  11  of  range 
III.,  before  falling  into  Lake  St.  Francis.  Having  learned  while  at 
Lambton  that  gold  had  been  found  at  several  places,  and  in  appreci- 
able quantities  in  this  stream,  I  determined  to  examine  it.  Two  ex> 
cavations  were  therefore  made  on  lot  8  of  range  A,  of  Lambton,  about 
one  hundred  and  fifty  feet  apart,  and  in  the  bed  of  the  stream,  and  con- 
tinued, the  one  into  the  left  and  the  other  into  the  right  bank.  I  here 
found  gold  disseminated  throughout  a  layer  of  gravel  resting  upon  a 
decomposing  slate,  which  was  so  tender  as  to  be  readily  removed  with 
the  shovel  to  a  depth  of  from  one  to  two  feet.  The  gold  seemed  to  me 
to  be  more  abundant  on  either  side  than  in  the  bed  of  the  stream,  and 
its  quantity  was  such  that  the  gravel  might  be  wrought  with  profit  if 
the  auriferous  area  were  more  extended.  The  superior  limit  appeared 
however,  to  be  lot  9,  which  like  lot  8  was  traversed  by  veins  of  quartz ; 
explorations  on  lots  10,  11  and  12  gave  but  insignificant  quantities 
of  gold.  The  precious  metal  in  this  vicinity  is  generally  so  rough  and 
angular,  and  even  dendritic  in  form,  as  to  suggest  that  it  has  not  been 
brought  from  a  great  distance." 

No  work  has  been  performed  in  the  Lambton  district  since  Mr. 
MicheUs  examination.  Several  valleys  and  beds  of  streams  in  the 
ridge  west  of  St.  Francis  Lake,  which  is  a  continuation  of  the  Stoke 
mountains  north-eastward  from  Dudswell,  would  be  worth  examining 
and  prospecting ;  but  the  streams  have  cut  deep  courses  among  the 
hills,  and  it  would  be  a  very  difficult  task  to  reach  the  bottom  of  their  old 
channels.  Hence  no  systematic  exploration  of  this  part  of  the  country 
has  been  attempted.  Dr.  Ells  says : — "  A  belt  of  Cambrian  slates, 
however,  cut  by  granite,  crosses  Lake  St.  Francis  about  midway,  where 
the  conditions  for  gold  should  be  more  favourable.  This  area  has, 
however,  never  been  tested,  and  certain  portions  of  the  Cambrian 
slates,  along  with  the  serpentines  and  diorites  of  Thetford,  Broughton 
and  Adstock,  and  extending  thence  northward  to  the  Chaudi^re  at 
the  Bras  and  the  Colway,  present  many  features  in  common  with  the 
rocks  of  the  gold-bearing  districts  on  these  streams."* 

♦Annual  Report,  Geol.  Surv.  Can.,  vol.  IV.  (N.S.),  1888-89,  p.  73  k. 
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Ascoty  Mcbgog,  etc. 

During  Mr.  Michel's  explorations  in  south-eastern  Quebec,  he  exam-  Gold  at  Ascot, 
ined  the  auriferous  deposits  of  Ascot,  Orford,  Magog,  etc.  Two  com-  *^^* 
panies  were  at  work  here  about  that  time,  the  Golconda  Mining 
Company  on  Grass  Island  Brook,  a  mile  and  a  half  above  lot  6,  range 
XII.  of  Ascot,  where  they  carried  on  some  work  and  planned  an  estab- 
lishment. On  the  lot  above  mentioned,  Mr.  Michel  opened  three  ex- 
cavations, one  in  the  bed  of  the  stream,  and  the  two  others  upon  its 
banks. ''^  "  The  bed-rock  was  met  at  an  average  depth  of  six  feet.  The 
sections  resembled  those  in  Orford,  [described  below,]  and  the  gold 
seemed  irregularly  distributed  in  the  gravel,  but  more  abundant.  I 
doubt,  however,  if  the  auriferous  zone,  having  this  stream  for  its  axis 
and  extending  about  twenty-five  feet  on  either  side,  could  be  wrought 
with  profit." 

Mr.  Michel  states  that  this  company  (The  Golconda  Mining  Com-  The  Golooada 
pany)  had  a  subscribed  capital  of  $5,000,000,  and  in  their  prospectus  ^°'^  °* 
ascribed  extraordinary  richness  to  lots  2  and  3  of  range  XII.  of  Ascot, 
traversed  by  Grass  Island  Brook.  They  speak,  in  fact,  of  $14,000,000 
of  workable  gold,  of  which  $3,000,000  are  supposed  to  be  in  the  al- 
luviums, while  the  quartz  and  the  slates  found  on  the  property  were 
declared,  according  to  published  assays,  to  contain  an  average  of  $153 
in  gold,  and  $7.53  in  silver,  to  the  ton.  If  ever  an  enterprise  of  this 
kind  merited  to  be  carried  on  with  energy  it  might  be  supposed  to  be 
one  supported  by  such  reports,  and  by  multiplied  assays  so  highly 
favourable,  yet  all  working  at  the  Golconda  Mine  was  abandoned  in 
September,  1865. 

As  regards  the  character  of  the  deposits  and  mode  of  occurrence  of  Character 
the  alluvial  gold,  Mr.  Michel  thus  writes :—"  Three  layers  are  here  **^  ^®P^*** 
distinguishable  beneath  the  layer  of  vegetable  soil,  the  first  a  yellowish 
clayey  gravel,  containing  grains  of  pyrites  and  a  little  fine  gold ;  the 
second,  a  stratum  of  large  pebbles  and  masses  of  quartz  and  slate 
cemented  by  a  blackish  clay  and  without  gold ;  while  beneath  this 
resting  on  the  slates,  was  a  layer  of  iron-stained  gravel,  richer  in  gold 
than  that  above.  The  average  thickness  of  the  deposits  here  was 
about  six  feet.  This  condition  of  things  is  like  that  described  on  the 
Gilbert,  where  the  sterile  boulder-clay  rests  upon  a  rich  auriferous 
gravel" 

The  other  gold  mine  was  that  owned  by  another  American  company  Asoot  Gold 
called  the  Ascot  Gold  Mining   Company,  on  lot  11,  of  range  IX  of  Mining  Oo. 

*Report  of  Progress,  Geol.  Surv.  Can.,  1863-66,  p.  63.    Ihid,,  pp.  63  and  65. 
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Ascot.  Remarkable  results  were  also  said  to  have  been  obtained  from 
the  workings  in  this  mine.  Mr.  Michel  states  that,  according  to  a 
report  in  the  Sherbrooke  GazettCy  of  November  1 8th,  1865,  there  was 
extracted  from  this  mine  by  553  hours  labour,  an  amount  of  gold  equal 
to  $996,  corresponding  to  $1.81  per  hour  for  each  labourer.  As^ 
however,  the  working  had  been  abandoned  at  the  time  of  Mr.  Michel's 
visit,  he  had  not  the  means  of  examining  it. 

Examinationi)  An  examination  of  lot  19,  of  range  Y.,  of  Orford,  was  also 
*  ^^  *  made  by  Mr.  Michel,  as  it  presented  a  special  interest  owing  to  dis- 
coveries reported  to  have  been  made  on  neighbouring  lots,  several  of 
which  had  been  sold  at  high  prices  as  containing  workable  auriferous 
alluviums.  Mr.  Michel  says : — ^'  The  explorations  which  I  made  upon 
the  lot  above  mentioned  were  not  very  satisfactory,  although  gold  was- 
found  in  three  out  of  five  trial-pits  sunk  pretty  far  apart  in  the  beds  or 
on  the  banks  of  two  rapid  streams,  which  run  parallel  to  each  other 
lengthwise  through  the  lot,  and  fall  into  the  Magog  River.  Beneath  a 
layer  of  vegetable  earth  the  argillaceous  gravel  is  found  resting  directly 
upon  the  slate.  The  gold  is  distributed  irregularly  and  very  sparsely 
throughout  this  layer  of  gravel,  whose  thickness  is  extremely  variable, 
and  did  not  seem  to  be  more  abundant  nor  in  larger  grains  on  the 
bed-rock  than  elsewhere.  One  of  the  excavations,  however,  offered  an 
exception  to  the  conditions  just  described.  It  was  sunk  to  a  depth  of 
twenty-nine  feet,  and  after  passing  through  two  or  three  feet  of 
vegetable  soil  and  a  similar  thickness  of  auriferous  gravel,  presented  a 
mass  of  extremely  compact  bluish  clay  inclosing  boulders,  and  con- 
tinuing down  to  the  bed-rock,  which  consisted  of  white  quartz  and 
black  slate.  Thirty  cubic  feet  of  the  gravel,  washed  by  the  rocker, 
yielded  a  few  small  particles  of  gold,  but  not  a  trace  of  the  precious 
metal  was  found  in  the  residues  from  the  washing  of  twenty-five  cubic 
feet  of  the  bluish  clay  extracted  from  various  depths.  It  contained, 
however,  small  crystals  of  black  ferruginous  sand,  besides  numerous 
boulders  and  small  rolled  pebbles  of  divers  colours." .... 

"  It  would  appear  from  the  results  of  my  examinations,  as  well  as 
from  the  information  received  from  the  country  people  who  have 
sought  for  gold  in  this  vicinity,  that  although  the  alluvions  of  the 
Magog  may  be  said  to  be  auriferous,  the  precious  metal  in  them  is  in 
too  small  quantity  to  warrant  working." 

Mr.  MicheFs  observations  and  conclusions,  it  may  be  remarked^ 
hold  good  to  the  present  day. 
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Massawippi  Lake, 

Alluvial  gold  in  small  quantities  has  been  known  for  many  years  to  Alluvial 
occur  in  the  valley  of  a  small  stream  flowing  into  the  west  side  of  Sj^^ippi 
Massawippi  Lake,  on  lot  14,  range  VI.,  Hatley,  Stanstead  county.  Mr.  Lake. 
Charles  Rodrigue  prospected  and  wrought  the  gravels  of  this  stream  for 
gold,  but  was  unsuccessful.  In  1894  or  1895,  Mr.  Wm.  Jamieson,  of 
Magog,  Que.,  who  had  acquired  the  mining  rights  of  this  property,  did 
some  sluicing  and  reported  having  extracted  about  $50  worth  of 
gold.  It  was  then  purchased  by  an  English  company,  represented 
by  Mr.  James  Stark,  of  Liverpool.  In  May,  1896,  when  the  writer 
visited  this  region  he  found  Mr.  Stark  at  work  there  with  twenty 
two  men.  Some  gold  was  found  in  the  gravels,  but  not  in  sufficient 
quantities  to  pay  for  working  them.  Mr.  Stark*s  object  was,  how- 
ever, to  find  it  in  the  matrix.  Broken  quartz  seams,  with  sulphide 
minerals,  traverse  slaty  and  talcose  rocks  mapped  as  pre-Cambrian. 
Specimens  brought  to  the  office  and  assayed  for  gold  in  the  laboratory 
of  the  Geological  Survey  failed  to  show  it.  Work  was  discontinued 
after  a  few  months. 

The  stream  along  which  the  alluvial  gold  occurs,  runs  entirely  across 
pre-Cambrian  rocks,  and  the  gold  appears,  therefore,  to  be  derived 
from  these.  It  is  rough  and  apparently  has  not  travelled  far.  The 
valley  of  the  stream  is  not  unlike  that  of  Kingsley  Brook,  Dudswell, 
and  the  mode  of  occurrence  of  the  alluvial  gold  is  also  much  the  same, 
except  that  the  beds  are  of  less  thickness,  nor  did  I  observe  the 
oxidized  hard-pan  in  the  bottom.  This  similarity  of  character  and 
conditions  can  be  observed  throughout  the  Stoke  Mountain  Range, 
wherever  gold  has  been  found. 

General  Observations  on  the  Gold-bearing  Alluviums. 

In  the  foregoing  pages  an  attempt  has  been  made  to  collect  together  j^^^^^pj^  (,„ 
and  co-ordinate  all  the  information  possible  to  be  obtained  respecting  tbe  grold-bear 
the  alluvial  gold  of  South-eastern  Quebec.     As  has  been  shown  by  a  generally, 
number  of  geologists  and  mining  experts  who  have  studied  the  alluvial 
deposits  of  this  region,  the  original  distribution  of  the  gold  in  the 
pre-glacial  river-beds  here  appears  to  be  the  same  as  in  other  countries. 
But  the  great  changes  of  climate  and  the  oscillations  of  level  which 
took  place  in  the  latest  geological  periods,  have  subjected  these  deposits 
to  greater  denudation  than  elsewhere ;  and  in  the  valleys  and  upon  the 
lower  grounds   they  are  buried  beneath  immense  accumulations  of 
boulder-clay  and  other  products  of  the  ice  age.     In  Australia,  Cali- 
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fomia,  Africa,  South  America,  etc.,  where  similar  gold-bearing  aUu 
viums  occur,  they  have  not  been  eroded  by  grinding  ice-sheets  of 
Pleistocene  age,  nor  overwhelmed  by  a  thick  covering  of  boulder-clay. 
Overlying  the  true  auriferous  gravels  in  a  number  of  the  larger  river- 
valleys  in  the  region  in  question,  or  occupying  a  position  between  these 
and  the  boulder-clay,  occur  beds  of  fine  sand  and  clay  which  are 
called  *  quicksands'  and  *  pipe-clay'  by  the  gold  miners.  In  the 
valleys  of  the  Chaudi^re,  Du  Loup,  Gilbert,  Famine,  Des  Plantes 
and  Mill  rivers,  and  also  in  the  upper  part  of  the  Little  Ditton,  these 
sands  and  clays  are  developed  in  great  thickness,  and,  together  with 
the  overlying  boulder-clays,  form  one  of  the  greatest  obstacles  to 
alluvial  mining  in  the  deeper  workings. 

Demdaticm  The  inquiry  respecting  the  causes  which  produced  the  present  con- 
dition of  things  takes  us  back  to  an  early  period  in  the  geological  his- 
tory of  the  region, — soon  after  it  first  emerged  from  beneath  the  sea 
and  became  dry  land.  Subaerial  denudation  than  began  and  has  been 
in  incessant  operation  ever  since.  The  larger  rivers  then  had  their 
origin  and  began  to  carve  out  their  valleya  Throughout  the  long 
ages  which  have  intervened,  these  forces  of  nature,  under  varying 
conditions,  have  been  actively  engaged  in  wearing  away  and  reducing 
the  surface  of  the  land.  This  reduction  has  been  unequal,  because  of 
the  unequal  hardness  of  the  rocks,  and  their  power  of  resisting  erosion. 
The  degradation  of  the  surface  from  these  agencies  must  have  been 
enormous,  amounting  to  several  hundreds,  perhaps  several  thousands 
of  feet,  entirely  changing  the  appearance  of  the  country  ;  the  existing 
residual  forms  of  relief  being,  in  no  small  degree,  the  result  of  this 
denudation.  Regional  and  orogenic  movements  have  taken  place 
during  these  ages,  the  effects  of  which  are  evidenced  in  the  mountain 
ranges  as  well  as  in  the  folding  and  crushing  of  the  strata,  and  the 
dislocations  of  the  river- valleys.  The  records  of  the  earliest  of  these 
are  nearly  all  lost  or  so  imperfectly  recorded  that  it  is  not  possible  to 
reconstruct  the  original  physical  features  of  the  country. 


Probable 
condition  of 
thin^  in  the 
Tertiary. 


Coming  down  to  the  Tertiary  period  we  can,  perhaps,  form  some 
conception  of  the  appearance  of  the  region,  though  in  an  imperfect 
manner,  if  we  suppose  it  stripped  of  all  the  boulder-clay  and  overlying 
deposits.  Except  as  regards  some  of  the  more  prominent  hills  and 
summits,  the  surface  of  the  rocks  would  be  mantled  by  a  thick  sheet 
of  their  own  debris.  On  the  slopes  and  in  the  river-valleys  this 
material  would  be  largely  denuded,  and  portions  of  the  decayed  rock- 
material  would  form  stratified  beds,  especially  where  it  had  under- 
gone modification  and  transportation  by  fluviatile  agencies.     It  is  to 
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these  modifying  agencies  that  the  concentration  of  the  gold  in  the 
river-bottoms  is  due.  The  larger  and  deeper  valleys  of  the  "  Eastern 
Townships  "  evidence  thick  accumulations  of  these  deposits. 

In  the  Tertiary  period  there  would  seem  to  have  been  a  steeper  Gradient  of 
gradient  for  the  old  rivers  of  the  **  Eastern  Townships "  than  at  Tertiary  and 
present.  The  dislocated  portions  of  their  valleys,  referred  to  on  a  Pleistocene. 
foregoing  page,  and  the  fact  of  the  old  channels  having  been  more 
deeply  eroded  than  the  present  ones,  are  evidence  in  support  of  this 
view,  their  erosive  action  apparently,  having  been,  more  powerful  If 
the  gradient  of  the  Chaudi^re  River,  for  example,  were  the  same  now 
as  at  the  period  of  the  deposition  of  the  yellow  auriferous  gravels,  the 
river  and  its  tributaries  would  probably  have  cut  down  through  these 
to  their  ancient  base-level  during  post-glacial  time.  But  the  differ, 
ential  or  orogenic  uplift  of  the  whole  Sutton  Mountain  axis,  or  rather  of 
that  belt  of  country  occupied  at  present  by  eruptive  rocks,  extending 
from  Lake  Memphremagog  to  the  Chaudi^re  River  and  north-eastward 
to  Cranbouroe,  took  place  apparently  some  time  in  the  Tertiary,  chang- 
ing the  drainage  of  the  whole  district  to  the  south-east.  This  was 
probably  only  one  of  several  oscillatory  movements  tending  in  this 
direction,  but  when  it  occurred,  the  uplift  referred  to  was  evidently 
sufficient  to  cause  a  ponding  of  the  rivers  in  certain  parts  of  their 
courses.  In  the  valley  of  the  Chaudiere  we  have  evidence  of  this 
ponding  in  that  portion  extending  from  the  Devils  Rapids  to  the 
junction  of  the  Du  Loup,  as  well  as  in  the  lower  parts  of  the  Gilbert, 
Famine,  etc.  Considerable  quantities  of  fine  stratified  clay  and  sand 
were  laid  down  at  this  stage  (pipe-clay  and  quicksands)  usually  resting 
upon  the  old  stratified  auriferous  gravel,  locally  known  as  the  yellow 
gravel  from  its  highly  oxidized  condition.  These  beds  seem  to  have 
been  deposited  just  before  the  advent  of  the  glacial  period. 

The  original  pre-glacial  gradient  indicated  by  these  dislocated  val- 
leys seems  never  to  have  been  restored,  although  there  is  evidence  of 
the  North-east  Appalachians  having  been  from  300  to  500  feet  higher 
than  at  present  in  the  later  Tertiary  and  early  Pleistocene,  as  shown 
on  a  previous  page. 

After  a  considerable  deposit  of  these  fine  clays  and  sands  kad  been  Pre-Pleisto- 
laid  down,  glacial  conditions  supervened,  and  ice  began  to  form  upon  *^^ 
the  surface  of  the  region  and  to  move  in  the  directions  shown  by  the 
strise  already  recorded.  At  the  close  of  the  glacial  period  the  whole 
country  was  evidently  at  a  much  lower  level  than  at  the  present  day, 
as  shown  on  page  50  J,  and  the  sea  not  only  invaded  the  St.  Lawrence 
valley  throughout  its  whole  extent,  but  also  the  valleys  of  its  principal 
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tributaries,  such  as  the  Chaudi^re  and  St.  Francis,  and  thick  deposits 
of  material,  constituting  the  Leda  clay  and  Saxicava  sands,  were  laid 
down  upon  the  boulder-clay.  On  the  rise  of  the  land  which  followed, 
fluviatile  beds  have  been  superposed  on  the  series  in  river-valleys, 
often  to  a  considerable  depth,  especially  in  those  of  any  size.  As  the 
materials  of  these  fluviatile  beds  are  partly  derived  from  the  boulder- 
clay  and  pre-existing  formations,  they  usually  contain  gold  in  aurifer- 
ous districts,  although  seldom  in  paying  quantities. 

Irreg[ular  From  the  observations  of  geologists  and  mining  men  in  the  auriferous 

g3d\n"th€r^  area  in  question,  it  has  been  ascertained  that  the  alluWal  gold  is  not 
alluviums.  regularly  distributed  in  the  ancient  river- bottoms,  some  portions  being 
rich,  while  others  do  not  yield  the  precious  metal  in  remunerative 
quantities.  This  distribution  does  not  seem  to  follow  any  rule  or  law, 
although  probably  there  were  reefs  and  shoals  in  the  old  river-chan- 
nels, which  proved  to  be  resting  places,  and  immediately  below  which 
the  particles  of  gold  would  find  shelter  from  the  force  of  the  currents. 
The  richest  gold-bearing  spots  are  often  isolated  from  each  other,  and 
consequently  what  is  termed  a  '*  lead  "  is  seldom  continuous  for  any 
distance.  Even  when  it  is  supposed  to  be  continuous,  interruptions 
are  not  infrequent,  the  "  lead "  being  taken  up  or  renewed  on  one 
side  or  the  other  and  continued  on  again  for  a  further  distance. 
This  irregularity  causes  the  miners  to  infer  that  some  river-bottoms 
have  two  or  more  *' leads."  But  the  fact  merely  serves  to  show 
how  unequally  the  gold  has  been  distributed  in  the  alluviums,  and 
proves  that  the  distribution  was  governed  by  the  strength  of  the 
Cau868  of  this,  currents  and  the  form  of  the  river-bottoms.  Where  the  currents 
slackened,  or  where  there  were  shoals  or  reefs,  the  particles  of  gold 
would  be  most  likely  to  be  dropped.  The  occurrence  of  gold  in  the 
crevices  of  the  rocks  under  the  river-beds,  and  especially  between  the 
folia  of  slates  which  are  more  or  less  tilted,  is  a  somewhat  difficult 
problem  to  solve,  although  one  common  to  many  gold-bearing  districts. 
Only  on  the  supposition  that  the  particles  of  gold  have  been  passing 
over  these  rock-surfaces  for  a  very  long  time,  can  it  be  conceived 
how  such  a  number  could  become  lodged  in  these  rock-crevices  and 
openings.  The  movement  of  the  gold  particles  must  have  occupied 
a  prolonged  stage  of  the  river's  history,  or  a  series  of  successive 
stages  which  must  have  extended  over  a  very  long  period,  even 
geologically  speaking.  During  this  time  there  seems  to  have  been  a 
constant  movement  of  the  materials  occupying  the  ancient  river- 
bottoms — at  one  time  deposition,  at  another  erosion,  the  latter  often 
reaching  to  bed-rock  in  plfik^es.  By  these  processes  the  gold  particles 
would  find  the  lowest  level  and  become  lodged  in  the  clefts  of  the 
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rocks.  Prolonged  shifting  of  the  gravels  and  their  gold  contents  in 
this  manner,  assorting  and  re-assorting  the  materials  and  the  sifting 
out  of  the  least  weighty,  allowing  the  gold  and  other  heavy  particles 
to  settle  to  the  bottom, — were  the  processes  which  produced  the 
present  condition  of  things  in  the  valleys  containing  the  auriferous 
alluviums. 

The  question  is  often  asked  whether  the  auriferous  alluviums  of  Ve^  little 
economic  importance  are  all  confined  to  the  river-valleys,  or  whether  5^^^^*^* 
or  not  they  are  also  to  be  found  on  the  slopes  of  these  valleys  and  in  bottoms, 
other  parts  of  the  gold-bearing  districts  beyond  these.  Very  little 
prospecting,  so  far  as  the  writer  is  aware,  has  been  done,  except  in  the 
river-bottoms,  but  what  has  been  attempted  on  the  higher  grounds 
has  not  tended  to  encourage  the  belief  that  there  are  workable  deposits 
on  the  higher  slopes.  Of  course  it  is  quite  an  easy  matter  to  find 
placer  gold  almost  everywhere  within  the  gold-bearing  districts  in 
minute  quantities,  on  the  higher  as  well  as  on  the  lower  levels  ;  but  the 
difficulty  is  to  get  it  in  quantity  sufficient  to  pay  for  working.  As 
already  pointed  out,  even  in  the  valley  bottoms  where  the  gold  has 
undergone  the  greatest  amount  of  concentration,  it  is  only  in  spots  that 
pay  gravels  are  found.  On  the  upper  slopes  and  in  tracts  outside  of 
the  river- valleys,  no  instance  of  its  having  been  met  with  in  remunera- 
tive quantities  has  come  to  my  knowledge.  On  this  point  Mr.  Wm. 
P.  Lockwood  states  :  "  I  have  during  the  last  thirty  years  endeavoured 
to  find  upper  auriferous  gravels  of  paying  quality,  1  mean  any  consider- 
able deposit  above  the  level  of  the  present  rivers  offering  fair  induce- 
ments for  the  employment  of  machinery  and  modern  methods  to  handle 
with  profitable  results,  and  have  failed.  I  am  convinced  no  such 
deposits  exist  in  the  Chaudi^re  district." 

The   superficial   deposits  of  the  **  Eastern  Townships  "  of  Quebec  Hindrances 

<X)ntaininff    gold   are   differently   constituted    from    those    of    other  *<>. alluvial 

^     *^  "^  mining, 

known   alluvial   gold  mining  regions,  except,  it  may  be,  in   British 

Columbia  the  Yukon  and  Siberia.  Below  the  boulder-clay  and  quick- 
sands, the  beds  are  practically  the  same  as  in  most  other  countries, 
consisting  of  clay,  sand  and  gravel,  becoming  coarser  and  more  oxidized 
towards  the  bottom.  The  boulder-clay,  quicksands,  etc.,  usually  mantle 
and  conceal  all  the  auriferous  alluviums,  and  are  apparently  greater 
hindrances  to  alluvial  mining  than  even  the  lava  beds  of  Australia 
and  California.  Either  in  sinking  shafts  or  in  drifting,  they  constitute 
the  great  drawback  to  the  exploitation  of  the  deeper  alluvial  mining  of 
Beauce  county.  This  fact,  together  with  the  scattered  distribution  of 
the  precious  metal  in  the  gravels  beneath,  already  referred  to,  are  con- 
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chiefly  in  the 
shallow  beds. 


BorinjB^ 
machines. 


ditions  which  render  gold  mining  her©  precarious  and  uncertain.  In 
the  ancient  pre-glacial  channels,  the  gold  hap,  of  course,  been  more  or 
less  concentrated  ;  but  when  it  is  considered  that  these  often  lie  below 
the  present  water-courses,  and  that  tunnels  or  drifts  at  these  levels 
are  likely  to  receive  a  portion,  at  least  of  the  drainage  waters,  the  ex- 
pense of  exploration  is  great  and  only  alluviums  of  considerable  richness 
can  prove  remunerative. 

Gold  mining  in  the  region  in  question  has  consisted  largely  in  the 
exploration  and  washing  of  the  gravels  in  the  shallower  beds,  and  but 
little  has  been  attempted  in  the  deeper  portions,  or  where  the  aurifer- 
ous deposits  lie  below  the  level  of  the  present  river-beds,  except  in  the 
Gilbert  valley,  where  alluvial  mining  was  carried  on  at  various  depths 
from  30  to  80  feet  below  the  channel  of  the  present  river,  as  shown 
on  a  previous  page.  The  future  exploration  of  these  deep-lying  de- 
posits seems  to  be  the  direction  in  which  mining  efforts  should  lie, 
especially  in  the  valley  of  the  Chaudi^re  and  the  lower  parts  of  the 
main  tributaries.  Although  great  local  difficulties  present  themselves 
in  attempting  to  explore  these  valleys  in  the  particular  localities 
mentioned,  they  would  appear,  nevertheless,  to  offer  an  inviting  and 
ample  field  for  the  mining  engineer  and  practical  miner.  While 
the  prevailing  opinion  in  regard  to  these  deposits  is  that  they 
are  rich  in  gold;  their  auriferous  character  should  be  sufficiently 
tested  before  development  work  is  undertaken.  If  the  gold  bear- 
ing gravels  were  known  to  be  equally  rich,  or  to  have  the  same 
value  throughout,  they  might  be  opened  in  the  most  accessible 
locations  at  the  surface  and  worked  thence  downward ;  but  these 
auriferous  beds  do  not  all  seem  to  be  equally  rich,  and,  moreover,  some 
portions  at  least,  will  likely  be  found  not  to  contain  gold  in  paying 
quantities.  The  necessity  for  exploring  and  testing  them  before 
commencing  work  is  therefore  evident.  To  effect  this  exploration 
adequately,  it  would  seem  that  boring  msrchines  might  be  utilized  to 
good  advantage,  especially  in  the  Chaudiere  and  Ditton  districts. 
With  appliances  of  this  kind  the  position  of  the  old  river-channels,  in 
which  the  alluvial  gold  is  supposed  to  have  been  concentrated,  could 
be  located  at  less  expense  and  in  much  less  time  than  by  shafts  or 
tunnels,  the  thickness,  and  probably  to  some  extent  the  paying  char- 
acter of  the  auriferous  beds  beneath  made  known,  and  the  advantages 
or  disadvantages  with  respect  to  drainage  aiscertained  before  commenc- 
ing actual  mining  operations. 

Preliminary  exploration  of  this  kind  therefore  seems  to  be  neces- 
sary to  prove  the  gold  contents  and  show,  if  possible,  whether  these 


Digitized  by 


Google 


SOURCE  OP  THE  ALLUVIAL  GOLD.  139  J 

would  warrant  the  expenditure  necessary  to  work  the  deep-seated  aurif- 
erous deposits.  Some  portions  of  the  deposits,  it  is  evident  from  the 
great  expense  attending  their  exploration,  will  require  to  be  very  rich 
in  gold  in  order  that  they  may  be  profitably  mined,  while  in  other 
places  there  does  not  seem,  as  already  stated,  to  be  sufficient  gold  to 
prove  remunerative  under  the  most  favourable  conditions  for  extract- 
ing it.  A  thorough  study  of  these,  and  of  the  mode  of  occurrence 
of  the  gold  in  them,  drawn  from  actual  examination,  are  desirable, 
and  in  this  investigation  the  experience  of  the  old  miners  who  have 
spent  a  large  portion  of  their  lives,  and  in  some  cases  considerable 
sums  of  money,  might  be  made  use  of  to  advantage.  Knowledge  and 
skill  are,  however  absolutely  necessary  to  success,  and  these  if  acquired 
from  a  study  of  the  peculiar  phenomena  of  the  region  itself,  will  prove 
to  be  the  most  serviceable. 

Source  op  the  Alluvial  Gold. 

Although  the  gold-bearing  alluviums  of  South-eastern  Quebec  have  Source  of  the 
been  wrought  and  studied  for  more  than  half  a  century,  by  geologists,     "       ^  ' 
mining  engineers  and  others,  and  a  considerable  mass  of  literature 
relating  to  their  distribution  and  mode  of  occurrence  published,  yet 
very   little  is  known  concerning  the  true  source  of  the  gold  found 
there.     Logan  and  Hunt  regarded  its  source  as  being  in  the  oldest 
rocks  of  the  region.     In  the  Geology  of  Canada,  1863,  it  is  stated  : — 
**  The  source  of  the  gold  appears   to  be  the   crystalline  schists  of  In  Notre 
the  Notre  Dame  Range ;  the  materials  derived  from  their  disintegra-        ^ 
tion,  not  only  constitute  the  superficial  material  among  the  hills  of  this 
range,  but  are  spread  over  a  considerable  area  to  the  south  of  them. 
These  same  gold-bearing  rocks  may  be  traced  south-weetwardly,  along 
the  great  Appalachian  chain  to  the  southern  United  States,  and  are 
supposed  to  belong,  for  the  most  part,  to  the  Quebec  group.''^     At  AtStFrancis. 
that  time  native  gold  had  been  found  **  in  small  grains  with  galena, 
blende  and  pyrites,  in  a  well-defined  quartz-vein,  cutting  slates  which 
were  supposed  to  be  of  Upper  Silurian  age,  ^since  referred  to  the 
Cambrian),  at  the  rapids  of  St.  Francis,  on  the  Chaudiere.     In  Leeds,  Leeds, 
at  Nutbrown's  shaft,  masses  of  native  gold  of  several  pennyweights 
are  found  with  copper-glance  and  specular  iron-ore,  in  a  vein  of  bitter- 
spar,  and  small  grains  of  the  metal  have  also  been  found  imbedded  in 
the  white  garnet- rock  described  on  page  496."     "The gold  of  Eastern 
Canada  appears  not,  however,  to  be   confined   to  the  rocks  of  the 
Quebec  group.     Although  it  occurs  in  these  with  the  copper  ores  of 

•  Geology  of  Canada,  1863,  p.  619. 
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Ascot  and  Leeds,  and  in  the  gamet-rock  of  Yaudreuil,  it  is  also 
found  with  mispickel  and  argentiferous  galena  in  veins  of  quartz 
which  traverse  the  upper  slates."* 

A  considerable  number  of  assays  of  supposed  gold-bearing  quartz 
have  been  made  from  time  to  time  in  the  laboratory  of  the  Geological 
Survey  of  Canada,  and  by  reliable  and  competent  assayers,  which 
although  affording  merely  traces  of  gold  in  many  instances,  yet  serve 
to  show  that  the  rocks  of  the  district  really  do  contain  the  precious 
metal. 

Gold  in  When  Mr.  A.  Michel  made  his  examination  of  South-eastern  Quebec, 

of'S^ud  "**    (1863  to  1866)  he  collected  a  number  of  specunens  of  quartz  in  the 
Vaudreuil.       auriferous  districts  which  were  assayed  by  Dr.  T.  S.  Hunt,  of  the 
Geological  Survey.     Brief  descriptions  of  the  quartz  veins  su[)posed  to 
be  auriferous,  examined  by  him,  and  of  the  assays  of  specimens  there- 
from by  Dr.  Hunt  are  taken  from  their  reports  and  here  presented. f 

In  the  seigniory  of  Rigaud- Vaudreuil,  Mr.  Michel  found  on  lot  83, 
range  I.,  north-east,  a  vein  of  quartz  running  north-northeast,  with  a 
south-easterly  dip.  The  mass  was  not  homogeneous,  but  composed  of 
a  net-work  of  small  veins  of  quartz  impregnated  with  oxide  of  iron. 
A  portion  of  this  quartz  sent  to  Boston  was  reported  to  have  yielded 
at  the  rate  of  $37  worth  of  gold  to  the  ton ;  while  another  assay  on 
the  spot  by  a  Mr.  Colvin  gave  $106  to  the  ton.  A  mechanical  assay, 
by  crushing  and  washing  twenty  pounds  of  the  quartz,  of  which 
specimens  were  furnished  Dr.  Hunt,  gave  &\e  very  small  particles  of 
gold.     Dr.  Hunt's  two  assays  (No.  1)  yielded  no  trace  of  gold. 

In  St.  Charles  On  lot  21,  concession  St.  Charles,  a  large  quartz  vein  was  also  seen 
following  the  strike  of  the  rocks  north-east.  This  vein  the  thickness  of 
which  was  seventeen  or  eighteen  feet,  was  divided  by  joints  into  irregular 
masses,  separated  by  ochreous  and  earthy  matters,  though  apparently 
compact  at  the  bottom.  On  the  north  side  a  vein  of  brown  decayed 
material  was  noted,  having  a  thickness  of  from  four  to  twelve  inches, 
and  running  parallel  with  the  quartz  vein.  A  portion  of  this  quartz 
assayed  at  Toronto,  it  was  said,  gave  $136  worth  of  gold  to  the  ton, 
and  another  assay  by  Mr.  Colvin,  $54  worth.  The  certified  assay  of 
Dr.  A.  A.  Hayes,  of  Boston,  yielded,  for  the  quartz  of  this  vein,  $77.56 
in  gold  and  $2.55  of  silver  to  the  ton.  Of  five  assays  of  this  quartz  by 
Dr.   Hunt  (No.    2),  four  gave  an  average  of  only  six  dwt.  thirteen 

'  Geology  of  Canada,  1863,  p.  519  and  p.  745. 

t  Report  of  Progi^ess,  G^ol.  Surv.  Can.,  1863-66.      The  numbers   in   parentheses, 
1  to  12,  are  the  same  as  in  Dr.  Hunt's  report  on  the  result  of  the  assays. 
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grains  of  gold,  =  $6.76  ;  while  the  fifth,  in  which  a  large  scale  of  gold 
was  seen  in  sifting,  and  was  added  to  the  assay,  yielded  at  the  rate  of 
four  ounces  eighteen  dwt.  ^  $101.29  ;  the  average  of  the  five  assays 
being  $25.66  per  ton. 

On  lot  62,  of  range  1,  north-east,  an  outcrop  of  a  quartz  vein  occurs,  Tn  range  1, 
in  which  a  superficial  opening  had  been  made.  It  was  reported  that  an 
assay  of  the  quartz,  made  in  New  York,  gave  $15  in  gold  and  $22  in 
silver  to  the  ton  of  rock  ;  but  by  an  assay  of  Mr.  Colvin,  it  gave  not 
less  than  $106  to  the  ton.  Two  assays  by  Dr.  Hunt  (No.  3)  gave  no 
trace  of  gold. 

A  small  opening  on  lot  19,  of  the  concession  St.  Charles,  exposed  a  Lotl?, 
.       n  .        ,   .  .  .,  .    J.      .  .1  :       rm.     St.  Charles. 

vein  of  quartz  in  slate  running  north-east,  dipping  south-east.     The 

vein  has  a  thickness  of  twenty-four  feet,  and  an  irregular  jointed 

structure  similar  to  that  on  lot  21.     An  assay  of  this  quartz  by  Dr. 

Hayes  gave  $70.95  of  gold,  and  $2.00  of  silver  to  the  ton.     Six  assays 

of  this  (No.  4)  were  made  by  Dr.  Hunt.     Of  these,  the  mean  of  four 

gave  four  dwt.  twenty-one  grains  of  gold  =  $5.03 ;  and  that  of  two 

others,  in  which,  as  in  No.  2,  a  scale  of  gold  was  seen  and  was  ground 

up  with  the  powder,  was  three  ounces  two  dwt.  =  $64.07.     Average 

of  six  assays  is  thus  $24.71  to  the  ton. 

From  lot  39,  of  range  I.,  north-east,  a  speciman  of  an  outcrop  of 
quartz,  was  assayed  by  Dr.  Hunt  (No.  5).  Two  assays  gave  no  trace 
of  gold. 

An  outcrop  of  quartz  on  lot  26,  concession  DeLery,  has  a  breadth  of  In  concesBion 
three  or  four  feet,  and  runs  north-east.     The  mechanical   assay  of     ®  ^^^' 
twenty  pounds  of  this  quartz  gave  Mr.  Michel  no  trace  of  gold. 

The  vein  of  quartz  crossing  the  Gilbert  on  lot  20,  concession  of 
DeLery,  seems,  according  to  Mr.  Michel,  to  be  an  extension  of  that 
met  with  on  lot  19,  concession  St.  Charles.  The  course  of  this  vein  is 
also  north-east,  with  a  dip  to  the  south-east,  and  at  the  outcrop,  where 
it  is  seven  or  eight  feet  wide,  it  is  divided  by  material  derived  from 
the  waU-rock  into  two  distinct  veins,  which  evidently  tend  to  unite 
below.  The  quartz  is  cavernous  and  the  materials  associated  with  it 
are  generally  ochreous.  Mr.  Michel  submitted  twenty  pounds  of  the 
quartz  from  the  right  bank  of  the  Gilbert  to  a  mechanical  assay,  by 
pulverizing  and  washing  it,  and  found  in  the  residue  twenty-two 
particles  of  gold,  very  minute,  but  visible  to  the  naked  eye.  The 
assays  of  this  quartz  by  Dr.  Hayes  gave  from  $16  to  $18  to  the  ton. 

Two  assays  of  this  quartz  (No.  6)  by  Dr.  Hunt,  yielded  a  mean  of 
fourteen  dwt.  sixteen  grains  of  gold  =  $15.15  to  the  ton. 


Digitized  by 


Google 


142   J  80UTH-BASTERN   QUEBEC. 

In  range  1,  On  lot  53,  range  I.,  north-east,  Rigaud-Vaudreuil,  already  mentioned, 

^-  ^-  comprising  the  bank  of  the  Chaudi^re  at  the  Devils  Rapids,  there  are 

numerous  exposures  of  the  rocky  strata.  Among  these  is  a  strong 
band  of  sandstone  (according  to  Mr.  Michel)  with  a  north-east  strike, 
the  strata  being  traversed  by  numerous  little  veins  of  quartz  running 
east-south-east,  and  among  them  a  well-marked  vein  a  foot  in  width. 
To  the  east  of  this  sandstone  is  an  outcrop  of  quartz  exposed  for  a 
distance  of  twenty  or  thirty  feet,  divided  by  joints  filled  with  foreign 
material.  A  mechanical  assay  of  this  quartz  by  Mr.  Michel  failed  to 
show  a  trace  of  gold,  while  the  assay  of  the  same  quantity  of  quartz 
from  outcrops  on  lot  51  A,  gave  five  small  particles  of  gold. 

Dr.  Hunt  states  in  regard  to  this  (No.  7)  on  lot  53,  range  I.,  north- 
east, that  two  assays  gave  no  trace  of  gold. 

Buldoc  Creek.  Another  quartz  exposure  having  been  observed  on  lot  59  A,  range 
I.,  north-east,  near  Buldoc  Creek,  Mr.  Michel  examined  it  and  states 
that  it  was  an  incoherent  mineral  mass,  consisting  of  quartz  mixed 
with  the  encasing  clay-slate  and  sandstone,  but  apparently  forming 
a  vein  running  north-east.  A  mechanical  assay  of  this  material  gave 
him  six  very  small  scales  of  gold. 

Two  assays  of  this  (No.  8)  from  lot  59  A,  range  I.,  north-east, 
gave  Dr.  Hunt  no  gold. 

Aubeat-  On  lot  9,  range  I.,  of  the   seigniory  of  Aubert-Delisle,  a  vein  of 

quartz  extending  east-north-east,  and  dipping  south-south-east  was 
found  in  the  bottom  of  a  pit  twenty-five  feet  deep.  It  is  imbedded  in 
slate,  and  divided  by  an  admixture  of  the  wall-rock  into  several  parts, 
one  of  which  is  four  feet  wide.  A  specimen  of  this  sent  to  Dr.  Hunt 
(No.  9),  on  two  assays  gave  no  gold. 

Auberi-  Qn  lot  30,  range  I.,  Aubert-Gallion,  a  vein  of  quartz  from  which  a 

specimen  was  obtained  and  sent  to  Dr.  Hunt,  failed  on  two  assays, 
(No.  10)  to  jrield  a  trace  of  gold. 

Lini^re.  A  vein  of  white  quartz,  partially  explored,  occurs  on  lot  76,  range  I., 

township  of  Lini^re.  It  has  a  width  of  five  feet,  and  runs  with  the 
strike  of  the  slates  north-north-east.  Mr.  Michel  was  told  that  visible 
gold  had  been  observed  in  another  small  vein  at  the  bottom  of  the 
pit,  and  that  an  assay  of  the  quartz  made  at  New  York  gave  $54  worth 
of  gold  to  the  ton.  Specimen  (No.  11)  from  this  vein,  sent  to  Dr. 
Hunt,  gave,  on   two  assays,  no  gold. 

A  shaft  to  the  depth  of  twenty-five  feet  was  opened  on  lot  2,  range 
I.,  lini^re,  very  near  the  International  Boundary,  on  an  outcrop  of 
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•quartz  running  with  the  strike  of  the  slates.  The  quartz  consists  of 
several  veins  from  four  to  six  inches  wide,  and  in  one  case  a  foot, 
with  portions  of  slaty  rock  between  each.  Specimens  from  this  mass 
of  quartz  (No.  12)  gave  Dr.  Hunt  on  two  assays  a  mean  of  6  dwt. 
13   grains  of  gold  =  $6.76  to  the  ton. 

In  regard  to  the  foregoing,  Dr.  Hunt  remarks : — "  If  we  compare  Dr.  Hunt's 
the  results  of  these  assays  with  those  [the  mechanical  assays]  men- 
tioned by  Mr.  Michel,  we  shall  see  further  proof  of  the  irregularity 
with  which  gold  is  distributed  in  the  gangue.  The  quartz  from  several 
of  these  veins  has  been  examined  by  Dr.  A.  A.  Hayes,  of  Boston, 
whose  results,  which  are  worthy  of  the  highest  confidence,  are  given 
by  Mr.  Michel,  together  with  other  assays  by  persons  unknown  to  me, 
but  probably  reliable.  The  quartz  of  No.  1  had  given  in  Boston  $37, 
and  in  another  assay  made  on  the  spot  $106  of  gold  to  the  ton ;  the 
mechanical  assay  also  yielded  a  portion  of  gold  to  Mr.  Michel ;  while 
two  assays  of  another  sample  from  the  same  vein  gave  me  no  trace  of 
the  precious  metal.  Again,  in  the  case  of  No.  2,  Dr.  Hayes  obtained 
$77.56,  and  Mr.  Colvin  $54,  while  one  assay  of  the  same  vein  yielded 
me  not  less  than  $101.29 ;  and  four  others,  as  seen  above,  a  mean  of 
only  $6.76.  No.  3,  in  like  manner,  is  said  to  have  furnished  gold, 
though  none  was  found  in  the  specimen  just  assayed.  Nos.  4  and  6 
have  yielded  gold  both  to  Dr.  Hayes  and  myself;  while  of  No.  8, 
which  gave  traces  of  gold  by  Mr.  Michel's  mechanical  assay,  and  of 
No.  11,  which  is  said  to  have  yielded  gold  to  an  assayer  in  New  York, 
the  specimens  furnished  me  yielded  no  traces." 

Assays  of  specimens  from  Marlow,  lot  I.,  range  VII.,  made  by  Prof.  Gold  in  rocks 
J.  T.  Donald,  of  Montreal,  showed,  in  addition  to  silver  and  lead,  small  ®'  Marlow. 
quantities  of  gold,  in  one  case  half  an  ounce  to  the  ton.  An  assay  of  a 
sample  from  a  vein  in  the  same  locality  by  Dr.  Hofifmann  in  the 
laboratory  of  the  Geological  Survey,  yielded  traces  of  gold  and  forty- 
three  ounces  of  silver  to  the  ton.  Specimens  of  quartz  from  the  Bras 
du  Sud  Quest,  near  the  falls,  having  small  quantities  of  felspathic 
rock  associated  therewith,  and  canying  some  iron-pyrites,  were  like- 
wise assayed  by  Dr.  Hoffmann  in  the  laboratory  of  the  Survey,  and 
gave  '117  of  an  ounce  of  gold  to  the  ton.  A  mass  of  white  garnet- 
iferous  rock  occurring  near  this  place  has  also  been  reported  to  con- 
tain gold. 

The  O^Farrell  and  other  quartz  veins  at  the  Devils  Rapids,  Chau-  OTarrell  veia. 
di^re  River,  have   yielded  gold,  and    the  occurrence  of  such  veins 
led  The  DeLery  Grold  Mining  Company  to  erect  a  crushing  mill  at 
this  place  in  1864,  and  attempt  to  work  these  and  the  quartz  veins 
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of  the  Gilbert  valley.     Crushing  for  gold  here,  however,  proved  un- 
successful and  was  soon  abandoned. 

Dr.  Selwyn's  In  1870,  Dr.  Selwyn,  as  Director  of  the  Geological  Survey  of  Canada, 
erva  ions,  examined  and  reported  on  the  gold-fields  in  Quebec  and  Nova  Scotia, 
and  makes  the  following  observations  concerning  the  quartz  veins  of 
Beauce  county.  "  The  quartz  veins  of  this  district  have  already  been 
examined  and  reported  on,  and  their  auriferous  character  has  been 
established.  I  examined  the  outcrops  of  several  of  these  from  which 
samples  were  taken  by  Mr.  Michel  and  carefully  asssayed  by  Dr.  Hunt. 
No  efforts  appear  to  have  been  made  since  the  date  of  the  reports  above 
referred  to,  for  their  further  development.  The  result  of  Dr.  Hunt's 
assays  was  certainly  not  very  encouraging,  but  when  compared  with 
other  assays  made  by  Dr.  Hayes,  of  Boston,  they  only  serve  as  he 
remarks,  to  prove  the  irregularity  with  which  the  gold  is  distributed 
in  the  gangue. 

"  Some  of  the  veins  are  well  situated  for  working,  and  so  far  as  can 
be  judged  from  the  very  limited  extent  to  which  any  of  them  have  yet, 
been  opened,  there  would  be  no  difficulty  in  raising  large  quantities  of 
quartz.  Considering  the  heavy  and  often  nuggety  character  of  much 
of  the  alluvial  gold  of  the  Chaudi^re  district,  it  is  in  the  highest  degree 
improbable  that  none  of  the  veins  from  the  abraded  portions  of  which 
this  gold  has  without  doubt  been  derived,  should  be  sufficiently  rich  to 
yield  a  fair  profit  to  well  directed  enterprise  applied  to  their  ex- 
ploitation, and  it  seems  extraordinary  that  so  little  has  hitherto  been 
done  in  this  direction."* 

(;rold  in  Gold  is  reported  from  the  Handkerchief  settlement,  seigniory  of  St. 

settlement.  Giles  de  Beaurivage,  also  from  the  copper  lodes  of  Harvey  Hill.  Traces 
of  gold  have  been  met  with  at  Thetford,  and  Mr.  Michel  reports  find- 
ing ^old  by  a  mechanical  assay  from  lot  8,  range  A,  of  Lambton. 
Assays  of  specimens  of  quartz  from  lot  6,  range  XI.,  Whitton,  gave 
traces  of  gold. 

Along  Riviere  Mr.  Obalski,  Inspector  of  Mines  for  Quebec,  reports  that  according 
du  Loup.  ^  assays  made  by  Mr.  H.  Nagant,  of  Quebec,  of  specimens  collected 
by  him,  gold  occurs  in  quartz  from  the  following  localities  along  the 
upper  part  of  Riviere  du  Loup,  viz.,  lot  79,  Kennebec  Road  range. 
Township  of  Mario w  ;  range  VIII.  or  IX.,  near  Portage  Lake  ;  near 
Portage  River,  range  II.,  section  C.  Gold  has  also  been  found  on  lot 
2,  range  XV.,  of  Risborough,  in  quartz  veins,  and  a  specimen  from 
a  quartz  vein  near  Lake  Megantic,  gave  traces  of  gold  to  Dr.  Hoff- 
mann in  the  laboratory  of  the  Geological  Survey. 

•Report  of  Prognre*«,  (ieol.  Surv.  Can.,  1870-71,  pp.  276-77. 
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The  ^old  obtained  in  Beauce  county   is  alloyed  with  silver,  a  small  Alloy, 
mass  from  St.  Francois,  containing  13 "27  per   cent  according  to  Dr. 
Hunt.     Other  specimens  gave  13-60,  12-87,  12-23,  10-76  per  cent  of 
silver.* 

About  half  a  mile  from  the  mouth  of  Riviere  du  Loup,  on  the  south  Mill  tests  by 
bank,  Messrs.  E.  B.  Haycock  and  Louis  Grendreau  erected  a  small  mill  H^^k  an^j 
with  three  stamps  (Fraser  and  Chalmers)  in  1893,  in  order  to  test  the  Gendreau. 
numerous  quartz  veins  in  the  lower  part  of  the  valley  of  that  river. 
The  results  of  their  operations  are  given  in  the  report  of  the  Inspector 
of  Mines  for  Quebec,  Mr.  J.  ObalskLt  Eventually  the  mill  passed 
into  Mr.  Haycock's  hands,  but  as  work  was  closed  there  in  the  autumn 
of  1895,  it  is  feared  that  the  enterprise  has  not  met  with  success,  al- 
though according  to  the  tests  made  gold  was  found  in  several  of  the 
veins.  Respecting  these  Mr.  Obalski  remarks  :  ''It  is  true  that  only 
small  quantities  of  quartz  have  yet  been  milled  by  Mr.  Haycock, 
and  that  the  question  of  the  productiveness  of  the  quartz  in  Beauce 
cannot  as  yet  be  considered  settled.  In  other  countries  gold  has 
been  found  in  paying  quantities  in  quartz,  where  it  was  quite  invisible, 
and  it  may  be  hoped  that  these  first  assays  will  encourage  others  which 
will  have  a  definite  result."  In  the  summer  of  1895,  Mr.  John  Blue, 
of  Eustis,  Que.,  and  his  son,  prospected  the  Du  Loup  for  several 
miles  above  its  mouth,  and  still  further  tested  and  assayed  considerable 
portions  of  the  quartz  from  the  veins  above  referred  to  as  well  as 
from  others  in  the  vicinity ;  but  the  quantities  of  gold  obtained  from 
the  latter  were  reported  to  be  very  small.  No  attempts  have  been 
made  to  work  these  quartz  veins  since. 

At  Dudswell,  in  the  Stoke  Mountain  range,  visible  gold  has  been  Gold  in 
found  in  the  matrix  on  lot  1,  range  VI.,  township  of  Dudswell.  It  was  pSdswdL 
first  discovered  in  a  thin  quartz  vein,  from  one  and  a  half  to  two  inches 
in  thickness,  traversing  a  mass  of  altered  arkose,  which  consists 
principally  of  quartz,  felspar  and  talc.  Iron-pyrites  and  other  sul- 
phides are  found  in  this  arkose,  which  appears  to  form  a 
wide  band  in  the  pre-Cambrian  schists,  cropping  out  as  a  low 
ridge  or  boss.  Whether  the  pyritous  minerals  occur  throughout  the 
whole  mass  of  this  rock  has  not  been  ascertained;  but  specimen 
from  that  part  inclosing  the  thin  quartz  vein  carrying  visible 
gold,  assayed  in  the  laboratory  of  the  Geological  Survey,  yielded  *35  of 
an  ounce  of  gold  to  the  ton  =  $6.40.  Some  exploratory  work  was  per- 
formed here  by  Messrs.  Harrison,  on  whose  land  the  gold  occurs,  and 
by  Mr.  John  Armstronsr,  of  Marlow,  who  leased  the  property. 

*  Geology  of  Canada  (1863),  p.  520. 

t  Report  of  the  Commissioner  of  Crown  Lands  for  Quebec,  1894,  pp.  88-89. 
10 
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Mill  test  from  Subsequently,  as  this  matter  appeared  to  be  one  of  considerable 
Dudawell.  interest,  the  writer  was  instructed  to  again  visit  this  place,  and 
obtained  several  hundred  pounds  weight  of  rock,  consisting  largely  of 
small  quartz  stringers,  but  including  the  arkose  matrix  and  represent- 
ing material  that  might  be  obtained  in  quantity.  By  the  kindness  of 
Professor  J.  B.  Porter,  of  McGill  University,  this  was  submitted  to  a 
mill  test,  with  the  following  results  : — 

Weight  uf  rock  tested  387  lbs. 

Free  gold  recovered,  821  millegrammes  or  at  the 

rate  of $1. 10  per  ton. 

Concentrates  obtained  from  tailing^  by  Frue  vanner 

14  p.  c,  value 8.30 

Tailings  from  vanner  98|  p.c,  value 0. 40        ♦! 

Total  value  of  rock $1.62 

Professor  Porter  also  notes  that,  as  assays  of  the  rock  gave  from 
$4.00  to  nothing  to  the  ton,  the  gold  must  exist  in  particles  of  appreci- 
able size  scattered  through  it. 

Previous  to  the  discovery  of  gold  in  these  rocks,  pieces  of 
quartz  and  conglomerate,  generally  yellowish  in  colour,  and  containing 
visible  grains  of  gold,  were  found  in  the  gravels  of  several  of  the  small 
streams  flowing  off  Dudswell  Mountain.  In  1892,  a  boulder  of  this 
rock,  very  little  rolled,  was  found  in  Halls  Stream.  Numerous  angu- 
lar pebbles  have  recently  been  discovered  containing  specks  of  gold. 
Considering  all  the  facts,  it  seems  quite  evident  that  the  source  of  the 
alluvial  gold  obtained  here  is  in  the  pre-Cambrian  rocks  of  this 
mountain. 

^ear  ^^  ^^^  Stoke  Mountain  range,  near  Sherbrooke,  gold  occurs  in  small 

Sherbrooke.  quantities  in  association  with  the  copper  ores.  Mr.  John  Blue,  man- 
ager of  the  Eustis  copper  mine,  informed  me  that  traces  of  gold  as 
well  as  silver  were  found  on  assay  in  the  copper  mines  wrought  by 
him,  the  value  being  about  fifty  or  sixty  cents  to  the  ton  of 
rock.  In  other  places  in  these  mountains,  especially  near  Sherbrooke, 
and  in  the  township  of  Ascot,  gold  has  likewise  been  met  with  in  the 
copper  ores. 

Massawipp*  On  the  west  side  of  Massawippi  Lake,  on  lot  14,  range  VII.,  Hatley, 

lAke.  gQi(j  ig  reported  to  have  been  found  in  the  rocks  in  minute  quantities, 

in  the  valley  of  a  small  stream  in  which  alluvial  gold  occurs.  The 
pre-Cambrian  schists  here  carry  a  number  of  broken  quartz  seams, 
which  in  places,  contain  sulphide  minerals,  chiefly  iron-pyrites.  The 
quartz  veins  are  irregularly  interbedded  in  the  talcose  or  chloritic 
schists  and  slates.  It  is  quite  evident  that  here  also  the  pre-Cambrian 
rocks  must  be  the  source  of  the  gold. 
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In    the  DittoQ    district,    very    little    exploration   for    auriferous  Dittom. 
quartz  veins  has  taken  place.     Mr.  Obalski  reports  an  assay  of  a  speci- 
men of  quartz  found  there  by  Mr.  Nagant,  of  Quebec,  as  showing  an 
appreciable  amount  of  gold. 

During  the  summer  of  1895,  the  writer  collected  specimens  of  quartz 
from  some  of  the  veins  crossing  the  Little  Ditton  valley,  at  different 
points  above  the  Chartierville  road  bridge.  These  were  assayed  in  the 
laboratory  of  the  Geological  Survey,  and  found  to  contain  neither  gold 
nor  silver.  Gold  has,  however,  been  reported  to  occur  in  a  quartz  vein 
near  the  source  of  the  Little  Ditton,  but  the  writer  was  unable  to 
verify  this.  Across  the  boundary  line,  in  New  Hampshire,  it  has  been 
discovered  at  Plymouth  and  Bridgewater  in  rocks  of  pre-Cambrian  age. 

The  foregoing  facts  serve  to  show  that  gold  has  been  found  in  the  Oi>servatio»« 

.  ,  *!,...        ,         Ti  m  1  .       ,1        1    .    o"  occurrence 

gangue  m  a  number  of  localities  in  the  ''  Elastern  Townships,     and  is  of  gold  in  the 

not  confined  to  ix>cks  of  one  age,  having  been  met  with  in  the  pre-Cam-  ^^  *** 
brian,  Cambrian  and  the  Cambro-Silurian,  although  in  very  minute 
quantities.  Its  occurrence  in  the  districts  mentioned,  nevertheless^ 
affords  good  grounds  for  supposing  that  the  gold  of  the  alluvial  deposits 
has  been  derived  from  the  rocks  of  the  region,  and  is  consequently  of 
local  origin.  The  comparative  abundance  of  the  precious  metal  in  the 
alluviums  of  certain  parts  of  the  region  where  auriferous  quartz  veins 
occur,  as,  for  example,  in  the  Gilbert  valley,  at  the  Devils  Rapids  of 
the  Chaudi^re  River,  and  near  the  junction  of  the  Du  Loup  with  the 
last-mentioned  river,  would  seem  to  indicate  that  it  exists  in  some 
undiscovered  portions  of  these  rocks  in  greater  quantities  than  have 
hitherto  been  met  with,  though  whether  in  paying  quantities  is  pro- 
blematical. 

As  stated  on  a  previous  page,  the  view  held  by  Logan  and  Hunt 
regarding  the  primary  source  of  the  gold  in  South-eastern  Quebec,  was, 
that  it  occurred  in  the  crystalline  schists,  or  pre-Cambrian  rocks  of 
the  Notre  Dame  range.  Since  that  time  the  quantity  of  alluvial  gold 
found  principally  in  districts  occupied  by  Cambrian  or  later  rocks, 
has  led  to  a  change  or  extension  of  the  views  of  geologists  regarding  its 
source.  The  Gilbert,  Famine,  Mill,  DesPlantes  and  other  rivers  travers- 
ing rocks  of  Cambrian  age,  in  the  valleys  of  which  so  much  gold  has 
been  found,  prove  that  its  source  is  near,  and  is  in  these  and  their 
associated  rocks.  From  the  quartz  veins,  found  in  considerable  number 
in  the  places  mentioned,  specimens  were  collected  by  Mr.  Michel,  and 
assayed  by  Dr.  Hunt,  as  shown  on  a  former  page,  and  since  that  time 
additional  samples  have  been  obtained  from  various  portions  of  the 
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Cambrian  and  Cambro-Silurian  districts,  some  df  which  have  been 
assayed  in  the  laboratory  of  the  Geological  Survey.  But  although 
yielding  traces  of  gold,  in  no  instance  have  the  results  been  such  as  to 
encourage  the  expenditure  of  capital  in  working  these  ruins. 

The  source  of  the  gold  met  with  in  the  alluviums  in  Ditton,  Emberton, 
Chesham,  and  along  the  International  boundary  north-eastward  to  Lake 
Megantic,  and  beyond,  may  abo  have  been  in  the  pre-Cambrian  rocks 
which  extend  along  the  watershed.  Near  the  boundary,  however,  gold 
has  been  met  with  only  in  very  small  quantities.  And  although  a  con- 
siderable amount  has  been  extracted  from  the  alluviums  of  the  Little 
Ditton  valley,  none  appears  to  have  been  discovered  in  the  rocks  there, 
except  that  noted  by  Mr.  Obalski,  as  already  mentioned. 

Difficulties  in  In  endeavouring  to  ascertain  the  origin  of  the  gold  of  the  "  Eastern 
ori^^of  gold!  Townships  "  of  Quebec,  a  region  in  which  practically  no  quartz  mining 
has  yet  been  carried  on,  great  difficulties  presented  themselves,  owing 
to  the  almost  entire  absence  of  information  regarding  its  mode  of 
occurrence  in  the  rocks.  Indeed,  it  was  found  that  very  little  progress 
had  been  made  in  our  knowledge  of  its  derivation  since  the  time  of 
Logan  and  Hunt.  While  the  assays  given  above  are  doubtless 
in  the  main  correct,  the  results  it  will  be  seen  are  meagre.  Quartz 
veins  are  numerous  and  occur  in  rocks  of  all  ages  here,  but  few  of 
them  are  found  to  be  auriferous.  Their  origin  is  a  problem  requiring 
a  much  larger  body  of  data  than  is  yet  available  for  its  determination. 
Owing  to  the  fact  that  the  rocks  are  everywhere  covered  with  a 
thick  mantle  of  boulder-clay,  it  is  not  surprising  that  our  knowledge 
concerning  these  veins  is  so  limited.  It  seems  probable,  however,  from 
the  differences  in  their  appearance  and  character,  that  they  belong  to 
different  geological  ages.  The  great  majority  are  interbedded  or  parallel 
to  the  schistose  or  slaty  cleavage.  Those  found  in  the  pre-Cambrian 
schists  are  often  broken,  interrupted,  or  lenticular.  In  the  Cambrian 
rocks  they  are  thicker  and  more  persistent.  The  larger  number  of 
quartz  veins  are  entirely  barren,  these  predominating  in  the  districts 
occupied  by  Cambro-Silurian  slates.  The  sulphide  quartz  veins  are  to 
be  found  chiefly  in  Cambrian  and  pre-Cambrian  rocks.  The  results  of 
the  investigations  so  far  carried  out  indicate  that  the  gold  occurs  only 
in  these  quartz  veins  or  associated  with  them,  though  seldom  met  with 
in  visible  form. 

In  regard  to  the  original  source  of  the  gold  as  defined  by  Logan  and 
Hunt*  it  would  seem  that  the  ancient  pre-Cambrian  rocks,  having  f ur- 

*  Geology  of  Canada  (1863),  pp.  619  and  739. 
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nished  much  of  the  material  constituting  the  Palaeozoic  sediments,  it 
seems  possible  that  they  may  likewise  have  yielded  gold  to  the  latter  in 
a  fine  state  of  division  as  they  were  washed  down  into  the  ancient  sea 
bottom.  The  materials  composing  the  Cambrian  and  Cambro-Silurian 
having  been  thus  derived,  were  probably  carried  both  from  the  north- 
west and  from  the  south-east  pre-Cambrian  ranges,  as  denudation  and 
waste  proceeded.  There  is  a  possibility,  also,  that  the  gold  of  these  early 
Palaeozoic  rocks,  if  any  existed  in  them,  may  have  been  concentrated 
to  some  extent  in  much  the  same  way  as  in  the  alluviums  of  later 
geological  ages,  and,  if  so,  it  would  be  somewhat  unequally  distributed 
in  the  sediments.  This  may  be  one  cause  of  its  occurrence  more 
abundantly  in  some  areas  than  in  others. 


Probable  Relation  of  Goldrbearing  Rocks  and  Diorites, 

The  rocks  of  the  *^  Eastern  Townships''  have  undergone  a  great  amount 
of  shearing,  plication  and  faulting,  and  the  slates  everywhere  dip  at  a  «5ld^diOTite 
high  angle.  Besides  the  lateral  pressure  to  which  they  have  been  areas, 
subjected,  eruptive  masses  have  been  thrust  up  through  them,  produc- 
ing, in  some  localities,  marked  changes  in  their  character  and  physical 
relations.  These  eruptive  flows  are  dominant  in  the  belts  of  Cambrian 
rocks  to  the  south-east  of  the  Sutton  Mountain  anticline,  though  also 
noted  in  local  areas  in  pre-Cambrian  and  Cambro-Silurian  districts, 
and  seem  to  have  been  repeated  at  intervals  throughout  the  geological 
history  of  the  region.  Dr.  R.  W.  Ells  states  that  "it  is  probable 
that  the  diorites  of  the  several  localities  have  come  to  the  surface 
at  widely  different  periods,  for,  while  some  have  evidently  exercised  a 
metamorphosing  action  on  the  Cambro-Silurian  strata,  at  other  places 
the  lower  beds  of  the  Cambrian  are  largely  made  up  of  their  debris."* 
Although  it  is  held  that  gold  is  more  likely  to  occur  in  those  portions 
of  auriferous  districts  in  which  intrusive  rocks  prevail,  nevertheless  for 
the  reasons  stated  above,  no  new  facts  bearing  on  this  question  have 
been  elicited  by  our  investigation.  It  is  true,  nevertheless,  that  the 
two  districts  in  Beauce  county  which  have  yielded  the  most  gold  are 
those  traversed  by  numerous  diorite  or  diabase  dykes.  Intrusives 
also  occur  commonly  in  those  portions  of  the  Stoke  Mountain 
range  in  which  gold  has  been  found.  The  Gilbert  and  Mill 
Kiver  districts  are  much  intersected  by  dykes  of  these  rocks,  and 
considerable  faulting  and  Assuring  appear  to  have  accompanied  the 


'  Annual  Report,  Geol.  Surv.  Can.,  vol  II.  (N.S.),  1886,  p.  41  J. 
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outflows  of  igneoas  materials  there.  The  basin  drained  by  the  Famine 
River  also  contains  numerous  diorite  or  diabase  rocks.  Similar  eruptives 
extend  along  the  mountain  ranges,  especially  the  Stoke  and  the  Sutton 
Dr.  E\\»»  mountain  anticline  throughout  the  greater  part  of  the  "  Eastern  Town- 
dSritSf.'''" ""'  s^iP«-"  ^f-  Ells  has  thus  described  them  :— "Dioritic  rocks  are  found 
at  many  points  throughout  the  Townships,  sometimes  in  masses 
of  large  extent,  as  in  the  Big  and  Little  Ham  mountains,  and  in 
the  peaks  along  the  western  side  of  Lake  Memphremagog ;  at  othei*F, 

as  bosses  and   dykes. The   largest  and  most  important  areas 

are  found  in  a  belt  which  can  be  readily  traced  from  the  Vermont 
boundary,  north-east  for  over  one  hundred  miles,  crossing  the  Chau- 
di^re  River,  and  extending  into  the  townships  of  Cranbourne  and 
Ware 

"  The  course  of  the  principal  belt  is  generally  north-east,  following 
the  prevailing  trend  of  all  the  formations  ;  but  in  Cleveland  and  Ship- 
ton  it  assumes  a  transverse  twist  which  also  afifects  the  pre-Cambrian 
and  other  formations  in  the  vicinity,  and  changes  the  strike  for  some 
miles  in  the  townships  of  Wotton  and  flam  to  an  almost  easterly  course. 
The  prolongation  of  the  Melbourne  and  Shipton  ridge,  which  appar- 
ently terminates  at  the  Little  Ham  Mountain,  after  an  interval  of 
about  five  miles  occupied  by  slates  and  sandstones,  reappears  in  the 
Big  Ham  Mountain,  which  is  on  lot  2,  range  XL,  Ham,  and  rises  boldly 
from  the  somewhat  flat  country  around  its  base,  to  a  height  of  1150 
feet,  forming  a  magnificent  hill-feature  in  the  landscape.  Thence  the 
diorites  extend  with  a  gradually  curving  outline  to  the  north-east, 
crossing  the  road  from  South  Ham  to  Garthby,  and  continuing 
through  the  latter  township  as  well  as  the  eastern  part  of  Wolfes- 
town,  Coleraine  and  Thetford,  where  it  is  conspicuously  marked  by 

the  large  elevation  of  the  Bull  Mountain  already  noted As  in  the 

Brompton  belt,  diorites  are  more  prominent  at  the  extremities,  while 
the  central  portion  is  characterized  by  the  presence  of  serpentines, 
which  in  this  direction  have  a  great  development,  especially  in  Ck)leraine 
and  Thetford,  with  some  large  areas  in  Wolfestown,  now  of  great 
importance  as  the  seat  of  the  asbestus  industry 

"  Smaller  areas  of  dioritic  rocks  are  numerous.  Of  these,  probably 
the  most  important  is  seen  in  the  township  of  Ascot,  where  it  traverses 
the  area  of  the  copper-bearing  schists,  extending  from  lot  19,  range 
v.,  of  Ascot,  south-westerly  at  intervals  to  lot  27,  range  IV.,  Hatley. 
This  belt  has  a  considerable  development  in  the  vicinity  of  some  of 
the  copper  mines  situated  to  the  south  of  Sherbrooke.     Diorites  of 


Digitized  by 


Google 


J  80URCB   OF  THE  ALLUVIAL   GOLD.  151    J 

more  limited  extent  occur  also  on  the  line  between  Westburj  and 
Stoke,  but  these  are  of  comparatively  recent  age,  since  they  have 
altered  the  slates  with  which  they  are  in  contact. 

'*  In  the  Megantic  area  in  Clinton,  Chesham  and  Emberton,  dioritic 
masses  are  also  seen.  Two  prominent  hills  are  noted,  the  one  on  lots 
10  and  11,  ranges  I.  and  IL,  Clinton,  the  other  on  lot  25,  and  adjacent 
range  VII.,  Clinton.  They  are  apparently  part  of  the  chloritic  slate 
series,  and  may  belong  to  an  earlier  date  than  many  of  those  of  the 
central  and  western  area.''''^  The  probable  age  of  the  diorites  has  also 
been  referred  to  on  page  149  i. 

The  superficial  or  areal  dimensions  of  these  dioritic  masses  is  variable, 
dykes  from  only  a  few  feet  or  yards  in  width  to  great  masses,  of  the  diorite 
extent  of  Moose  Mountain  in  Cranboume  (see  (Geological  Survey  map) 
being  met  with.  In  the  Chaudi^re  valley  from  the  Col  way  River  and  Bras 
du  Sud  Quest  to  the  junction  of  the  Du  Loup,  they  are  quite  commom. 
The  Devils  Rapids,  just  above  St  Francis,  are  caused  by  one  or  more 
bands  of  these  eruptive  rocks  crossing  the  Chaudi^re  valley.  East  of 
Jersey  Mills,  in  Ste.  Marguerite  settlement,  diorite  bosses  were 
observed. 

Further  west,  along  the  upper  waters  of  the  St.  Francis  and  in  the 
vicinity  of  Dudswell,  as  stated,  diorites  occur,  and  here  gold  has  been 
met  with  in  the  alluviums  and  also  in  the  rocks.  The  great  band  of 
eruptives  continuous  with  the  serpentines  and  diorites  of  Coleraine 
and  Thetford,  passes  to  the  north,  as  has  been  shown  by  Dr.  Ells. 

Gold-bearing  rocks  are  thus  found  in  a  number  of  places  associated 
with  the  great  band  of  eruptives  described.     It  seems  to  be  also  in  rocks  Coincidenoe 
traversed  by  these  that  silver,  iron  and   copper  ores,   chromic-iron,  ^jfJ^jSTami 
asbestus,  etc.,  are  met  with,  irregularly  distributed  in  a  broad  mineral-  eruptives. 
ized  zone.     So  far  as  known,  nearly  all  the  precious  metals  and  ores 
lie  within  this   irregular   belt,  except   such  as  occur  near  the  New 
Hampshire  and  Maine  boundary. 

Along  the  International  boundary  in  the  townships  of  Emberton, 
Chesham,  Woburn,  Clinton,  Ditchfield,  and  as  far  as  Risborough,  gold 
seems  also  to  have  been  furnished  to  the  alluviums  by  the  erosion  and  rocks  near 
waste  of  the  Cambrian  and  pre-Cambrian  rocks.    Diorites  or  diabases  International 
have  also  come  up  through  these  ancient  rocks.      Gold  is  reported  to 
have  been  found  in  a  quartz  vein  at  or  near  the  source  of  Little  Ditton 


•  Annual  Report,  Geol.  Surv.  Can.,  vol.  II.  (N.S.),  1886,  pp.  39,  40,  41,  J. 
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River,  also  in  Risborough  and  Marlow  in  association  with  the  silver  or 
galena  ores  met  with  in  these  localities.  The  pre-Cambrian  source  of 
the  gold,  and  the  conditions  of  its  origin,  especially  in  relation  to  the 
presence  of  dioritic  intrusives,  appear  to  be  similar  here  to  those  of 
the  great  belt  to  the  north-west  described  above. 

Source  of  In  the  Little  Ditton  valley,  which  is  almost  wholly  within  the  area 

Ditton  go  .  ^£  Cambrian  rocks,  the  source  of  the  alluvial  gold  is  problematical, 
unless  it  is  derived  from  the  pre-Cambrian  of  the  International  bound- 
ary. Specimens  from  four  of  the  quartz  veins  traversing  Cambrian 
slates  in  this  valley,  assayed  in  the  laboratory  of  the  Survey,  gave  no 
traces  of  gold.  As,  however,  the  alluvial  gold  occurs  most  plentifully 
just  above  the  bridge  on  the  road  which  leads  from  La  Fatrie  to 
Chartierville,  it  would  seem  as  if  its  source  must  be  local,  in 
the  Cambrian  rocks.  The  country  is  densely  wooded  on  both 
sides  of  the  river,  and  no  explorations  could  be  made  beyond  the 
valley.  Towards  the  sources  of  the  Ditton  River,  in  Emberton,  Ches- 
ham  and  Clinton,  alluvial  gold  has,  however,  been  found  in  the  gravels 
south  of  the  limits  of  the  Cambrian  area. 

Co-ordinating  all  the  known  facts  respecting  the  conditions  of  occur- 
rence of  the  gold-bearing  veins  and  the  diorite  group,  it  would  seem 
that  they  have  a  very  close  relation  to  each  other.  At  Duds  well  the 
gold  was  found  in  an  arkose,  possibly  conglomeritic.  In  every  other 
instance  where  it  is  known  to  occur,  its  invariable  associates  seem  to 
be  quartz  and  sulphides,  and  diorite  rocks  are  met  with  in  the  vicinity. 
The  coincidence  between  the  belts  of  these  eruptives  and  the  districts 
in  which  traces  of  gold  have  been  met  with  is,  to  say  the  least, 
remarkable. 

The  primary  source  of  the  gold  of  the  "  Eastern  Townships  "  seems 
Primary  therefore,  to  be  the  crystalline  schists  of  pre-Cambrian  or  Huronian 

of  "Eastern  age,  which  were  invaded  by  diorites  and  other  intrusives  and 
Townships."  yiei^g^  material  to  the  basal  Cambrian  conglomerates,  and  were 
also  probably  traversed  by  quartz  veins.  These  schists  having  fur- 
nished by  their  denudation  a  considerable  portion,  perhaps  the  chief 
portion  of  the  materials  constituting  the  Cambrian  and  later  rocks, 
if  they  contained  gold,  it  would  be  transported  along  with  other 
minerals,  and  disseminated  in  a  very  fine  state  of  division  in  the  sedi- 
ments of  Cambrian  and  Cambro-Silurian  age.  After  the  consolidation 
of  the  rocks,  upheaval,  crumpling,  faulting  and  metamorphism  would 
seem  to  have  taken  place,  and  the  gold  would  probably  be  brought  up  in 
solutions  in  these  and  concentrated  along  with  silica  and  the  metallic 
sulphides  in  the  faults  and  fissures,  thus  forming  auriferous  veins. 
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In  the  latest  geological  ages,  subaerial  action  has  oxidized  and  changed 
the  rocks  into  soil  (rotten  rock)  to  considerable  depths.  The  quartz 
veins  and  their  contents  would  also  suffer  similar  decay  with  the  slates, 
sandstones,  eta,  and  a  great  reduction  of  the  surface  undoubtedly 
followed  wherever  there  was  sufficient  slope  to  allow  the  materials  to 
be  affected  by  drainage  waters.  In  the  removal  and  transportation  of 
this  sedentary  material,  whatever  gold  was  in  the  quartz  veins  and 
in  the  products  of  rock  decay  would  be  concentrated  in  channels  or 
river-bottoms  in  the  gravels  in  which  it  is  found  at  the  present  day. 

In  the  auriferous  districts  of  south-eastern  Quebec,  there  has  thus 
been  a  prolonged  concentration  of  the  gold  throughout  several  geological 
ages,  by  mechanical,  chemical  and  other  agencies,  bringing  it  more  and 
more  into  an  available  economic  form,  the  latest  being  in  the  alluviums 
of  the  present  river-valleys.  The  gold-content  of  these  alluviums  as 
it  now  exists,  therefore,  is  really  in  the  form  of  a  residuum  of  the 
processes  of  denudation  and  waste,  a  large  part  of  the  metal  having) 
doubtless,  been  entirely  lost  in  a  very  fine  state  of  comminution. 
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APPENDIX  L 

The  following  statistics  have  been  compiled  from  information 
furnished  to  Mr.  E.  D.  Tngall,  of  this  Survey,  by  Mr.  Wm.  P.  Lock- 
wood,  of  Montreal. 

"Gold  extracted  by  Wm.  P.  Lockwood  from  the  first  property 
acquired  by  him  on  the  Chaudi^re,  1867-68,  as  shown  on  Robinson's 
map,  while  working  to  prove  the  continuity  of  the  auriferous  gravel, 
its  course,  width,  depth,  and  average  yield  per  acre.  The  yield  was 
easily  calculated  at  any  point.  The  drives  were  8  feet  wide,  and  each 
set  of  timbers  10  feet  long.  Every  10  feet  could  be  tried  separately. 
The  usual  yield  was  from  four  to  five  ounces  of  gold  for  every  eighty 
feet,  say  one  dollar  to  one  dollar  and  fifty  cents  per  foot,  or  fully 
$50,000  per  acre  on  this  lead.  In  many  places  it  was  much  above  and 
in  others  much  below  the  average.  Comparing  the  total  length  of  the 
drifts  run  at  any  time,  and  the  total  amount  of  gold  obtained,  Mr. 
Lockwood  was  enabled  to  make  reliable  estimates,  many  drifts  run  in 
to  known  barren  ground  not  being  taken  into  consideration. 

oz.     dwt.  grs. 

1868  to  1871.    Lockwood  &  Co.  from  prospecting  shafts  on  Miners 

Claims 1904      37      16 

1868  to  1876.    Lockwood  &  Co.  from  Lot  16  De  Lery  and  Lot  8  St. 

Charles 250       0 

1871  to  1877.  Lockwood,  from  two  100-foot  shafts  with  two  sets  of 
imported  machinery,  heavy  pumps  and  extensive 
buildings  for  pennanent  works  (destroyed  by 
fire  the  13th  of  January,  1877— a  total  loss  of 
$36,000) 1      10       0 

1876  to  1877.  Lockwood  &  Co.  opened  three  shafts,  and  drives  for 
150  men,  complete  and  in  perfect  order,  making 
large  returns,  when  they  were  driven  from  their 
work.    Thirty- five  men  in  the  month  of  October, 

took  out 109        0        0 

1878.     Lockwood  &  Ca  opened  three  shafts  on  Lot  12  De 
Lery,  with  full  working  plant  for  Canada  Gold 

Company,  and  obtained 970      13      17 

1891  -92-93.    Lockwood  &  Co.  from  two  shafts,  one  inclined  tunnel 

and  tramway,  obtained 428      15      20 

3664       7       4 

**  Copy  of  sworn  returns  of  gold  extracted  from  the  property  of  the 

Canada  Gold  Co.,  from  the  1st  of  July,  1880. 

oz.  dwt.  grs. 

St  Charles,  McArthar  Bros 458  16       0 

'*  La  Santa  Anna 29  10 

Lots  10  &  11.    Thofl.  Richards 1625  13 
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De  Lery,       Lot 


St.  Charles 
DeLery, 


ti 

15. 
16. 

it 

17. 

** 

*      7  &  18. 

*• 

18. 

il 

20. 

St.  Charles,     * 

12. 

(( 

13. 

(C 

U                             C( 

(( 

l(                   (1 

(( 

"    12&1S. 

DevirsRapida 

St.  Charles, 

11. 

«* 

U                              M 

" 

'    11&12. 

** 

I                              Ct 

De  Lery,         * 

13. 

" 

18. 

Ist  Range, 

Riviere  des  PI 

antes, 

St.  Charles,  D 

5t            12. 

12. 
13. 
12. 
13. 


14. 


Grenville  Mg.  Co.  of  Ontario.. 

Clarence  Gold  Mg.  Co 

Geo.  Therien  &  Co 

Cameron,  Gibson  &  King 

McDonald,  Powers  &  Potvin. . 

Chas.  Lionais 

Beauce  Mg.  &  Milling  Co 

John  MoRae .   ... 

East  Branch  Co 

B^ribe  &  Cie 

Chaudi^re  Mg.  Co 

Sands  and  Spaulding 

Victoria  Co 

Jas.  Reed  

Onesime  Dion 

HughM.Gmis 

Jean  Lt'febre 

A.  Walker 

E.  Fenton 

L.  Blanchet 

Jas.  Forgie 

Gilbert  Tomlinson 

St.Onge&Cie 

Powers,  Brack  &  Co 

V.  Coupal&Co 

L.  Gendreau 

John  McNicholl 

Billy  Poulinft  Co 

Canada  Gold  Co 

Gold  dust  and  nuggets  bought  by  Renault,  Potvin  and 
others  from  parties  working  within  limits 


oz. 

dwt. 

gts. 

41 

7 

10 

1311 

10 

9 

60 

7 

14 

56 

6 

20 

17 

10 

0 

Tailings 

27 

6 

20 

324 

1 

2 

45 

7 

11 

12 

16 

12 

3 

19 

15 

0 

17 

10 

4 

4 

23 

2 

9 

19 

3 

8 

14 

8 

16 

0  TailingH 

4 

11 

10 

1 

4 

12 

3 

4 

2 

24 

7 

0 

TailingH 

1 

1 

0 

114 

14 

11 

118 

0 

5 

1001 

13 

13 

1 

13 

6 

Tailings 

10 

3 

20 

22 

14 

1 

4 

0 

0 

8 

0 

0 

3306 

14 

21 

284 


0 


Certified  8th  June,  1887, 

(Signed)        H.  J.  J.  DUCHESNAY. 
J.  G.  M.  D. 
(Copy.) 

"  Grold  extracted from  the  grounds  of  Wm.  P.  Lock  wood  & 

Co.,  from  1876  to  July  Ist,  1880,  by  the  persons  named  as  follows : — 


oz.    dwt.  grs. 
1876  to  1877     Sands,  Oldson  &  Miller,  three  of  Mr.   Lockwood's 
regular    workmen,  from  lot  11,   St.   Charles,   re- 
ported in  the  first  five  months    205      18       6 


Made  no  returns  afterwards,  but  obtained  at  least . . .      200       0 


Total 405 


18       5 
$7,290 
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1876  to  1877.    Gold  obtained  as  abovte  stated  by  Sands,  Oldson  and 

MiUer,  valued  at $    7,290 

1876  to  July  1, 

1880.  Jack  St.  Onge,  one  of  Mr.  Lockwood's  foremen, 
who  worked  for  bim  8  years,  joined  his  brother 
and  six  miners,  and  having  made  arrangements 
with  farmers  for  land  on  Lot  11,  St.  Charles,  ob- 
tained Government  licenses  and  show  a  return  of . .  $  75,000 

1877  to  July  1, 

1880.         The  St.  Onges  commenced  working  on  Lot  12.    They 
were  holders  of  Government  gold  mining  licenses, 

and  stated  that  they  won  in  gold $190,000 

The  ground  worked  was  about  four  acres,  which 
shows  the  average  yield  of  gold,  as  reported  by 
Mr.  Lockwood,  to  be  about  $50,000  per  acre  for  the 
main  Gilbert  lead. 
The  St.  Onge  Company  stated  that  they  took  out, 
with  forty  men,  about  8  ounces  of  gold  p(T  day,  or 
an  average  of  $3.60  per  man. 
In  addition  to  the  above  the  sworn  Government 
returns  from  July  Ist,  1880,  to  1885,  show  a  produc- 
tion of $160,516 


ToUl $  482,806 

"Before  July  1st,  1880,  many  of  those  working  on  Mr.  Lock  wood's 
grounds  made  large  returns,  but  it  was  not  possible  to  arrive  at  the 
facts.  The  Beauce  Mining  and  Milling  Co.,  and  C.  W.  Kempton, 
M.E.,  in  their  pamphlets  state  that,  previous  to  1881,  $400,000  worth 
of  gold  was  taken  from  three-fourths  of  an  acre  on  lot  14,  DeLery. 

"  A  number  of  other  companies  wrought  between  lot  11,  St.  Charles, 
and  lot  15  DeLery,  but  it  was  not  possible  to  obtain  any  account  of  the 
gold  they  obtained,    until  Flynn's  Mining  Act  of  1880,  came  into 

force,  or     until   the  courts   in   December,    1883,  declared   the 

DeLery  title  valid. 

In  addition  to  the  foregoing  statement  of  the  gold  production  of 
the  Gilbert,  Mr.  Lockwood  shows  a  receipt  from  the  U.  S.  assay  office, 
New  York,  for  gold  bullion  of  the  value  of  $1,194.96,  deposited  there 
in  1892. 
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APPEN 
LEVELS   OF   GOLD   WORKINGS,   GILBERT 

The  datum  of  these  levels  is  the  junction  of  the  Gilbert  and  the 


ft. 


11 

6 


St.Onge 
Sands  & 
Co. 
4 
6 
10 
38 
42 


22 

5 


No.  of  shafts— Lots- 
Concessions. 

Depth 

of 
shaft 

Depth 
to  pay 
gravel. 

Depth 
to  bed 
rock. 

HEIGHTS 

River 

Top 

of 

shaft 

■ 
St  Charles. 

^}i-t« I 

1  Lot  8 

2  ••      

3  •*      

4  •*       

ft. 

12 
12 
44 
64 
38 

ft. 

11 
11 
44 
54 
38 

fu 

12 
12 

ft 
206-5 

ft. 
130  6 

139-0 

1500 

St.  Charles. 
5  Lot  7 

35 
64 
33 
100 
83 

12 
21 
70 

63 

35 
64 

X  **          

6    **      

6A*'       

83 
83 

97 

156-5 

161*5 

6B"       

St.  Charles. 

C  Lot  9 

D  10  A  Lot  9 

7             "      

none. 
56 

'"70  ■ 
63 

201-6 

•         .,... 

St.  Charles. 

Lot  11 

239'5 

*t 

8  Lot  12 

9  "    

37 

38 

60 
9 
25 
60 
64 
40 
67-6 
78-6 

27 

none. 

37* 

■ '201-6  ■ 

208  0* 
212-7* 
212-7 
212-7 
212  7 

216  3 

none. 

none. 
52 

58 

60 
9 
25 
60 
64 

212 

2187 

10        "     

2227 

11        "     

250*7 

12        **     

253*0 

13        "        

14  Lot  13  A  \ 

56 
66-6 

none. 

65-6 
76-6 

27 

201-5 
218-5 

2730 

;;        B    / 

t( 

DeLery. 

1  Lot  13 

2  "        

Miners' Chhims 

Lot  12 

16 

18 

23 

79 
40 

69 

78 
78 

61 
31-6 

56 
55 

63 
86-6 

69 

78 

246 
246 

278-7 
2740 

272 
249 

822*7 
3270 

24    ....    :::::::: 

*Approximate  elevations. 
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DIX  IT. 

RIVER,    CHAUDlilRE    DISTRICT,    QUE. 

Chaudiere  rivers,  approximately  515  feet  above  sea-level. 


ABOVE  DATDM. 


Top  of 

pay 
gravel. 


ft. 


117-6 


96  0 


88-6 


183-6 


none. 


none. 
198-7 
1950 


206-6 


211  0 
218-4 


266-7* 
272  0* 


Bed 
rock. 


River  at 

nearest 

point 

levelled. 


ft. 


118-6 


ft. 


64  5 


176-5 


178-3 

162 
209-7 
197  7 
190-7 
189-7 


196  6 


209 
214-4 


263  7* 
249  0* 


246 
246 


Remarks. 


[These  shafts  4  to  5  ft  above  river,  on  snia 

Not  bottomed,  struck  water  and  filled, 
do  do  do 


218-5 


do 
do 


do 
do 


do 
do 


Overflowed. 

Not  bottomed,  works  destroyed  by  fire. 


A-  Lockwood  &  Co.,  No.  1. 

"  '*       No.  2,  about  same  as  No.  1. 

Drifted  from  shaft  into  the  hill  to  the  lead. 
Tunnelled  into  hillside  above  the  ditch,  about  15  ft.  above 
river,  and  sank  shaft  to  bed-rock. 


4  ft.  Test  shaft. 

A  L.  &  Co.  No.  3,  near  line  of  11  &  12  about  same  as  1  &  2. 

W.  P.  L.,  near  line  of  12  &  13. 


^No  particulars. 


Depth  of  shafts  from  top  of  timbers  82  ft. 

do  do  do         43  ft.,  chainage  202*37 

to  here. 

N.  B.  Line  of  15  &  16. 
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The  foregoing  table  is  incomplete,  the  data  for  some  of  the  shafts 
not  having  been  furnished.  There  are  also  some  discrepancies,  noted 
by  Mr.  Ingall  on  the  MS.  in  his  possession.  Taken  along  with  Mr. 
Wm.  P.  Lockwood*s  report  quoted  in  previous  pages,  however,  it  gives 
a  number  of  valuable  details  regarding  the  old  workings  of  the  Gilbert 
valley,  now  all  filled  in  and  closed. 

APPENDIX  III. 

Notes  on  the  chainage  and  levels  of  the  Gilbert  River,  St.  Francois, 
Beauce  county,  Quebec,  by  Arthur  Lockwood. 

The  datum  is  the  junction  of  the  Gilbert  River  and  the  Chaudi^re 
515  feet  above  sea  by  aneroid,  based  on  the  height  of  St.  Francois 
station,  Quebec  Central  railway.  From  this  point  also  the  chainage 
was  reckoned,  following  the  sinuosities  of  the  river. 

Chainage  and  Levels  from  the  mouth  of  Gilbert  River  to  Lot  15, 
DeLery  Concession : — 


Chainage. 


East  line  of  Ist  range,  N.E 

Lot  7,  St.  Charle«  oonoefision 

.Tust  below  mouth  of  Caron  Creek 
Ix)t  10,  St.  Charles,  concession. . . . 

**    11, 

"    13,  DeLery 

••    15,       ** 


ft. 

8,142 
11,416 
11,640 
14,297 
16,346 
19,718 
22,462 


Levels. 


ft. 

130-6 
151-2 
156-5 
181-2 
201-3 
224-0 
2787 


From  Lot  15,  DeLery  Concession,  to  the  Cran bourne  line : — 


Mouth  of  N.E.  Branch,  Lot  16,  DeLery. 

Line  of  Lots  16  and  17,  DeLery 

Foot  of  American  (iold  Mining  Co.'s  works,  F.  Wadsworth 

&  Co.,  Lot  18 

Line  of  Lots  18  and  19,  DeLery. 


At  line  of  Lots  20 and  21.  DeLery,  } ^^  ^l  "^S*" ' ; ; ; ;;   ; ; ; ' ; 

Line  of  Lots  21  and  22,  DeLery 

Foot  of  falls 

Top  of  falls ,*.   

Foot  of  falls  and  rapids  at  saw-mill,  about  line  of  Lots  22  and 

23,  DeLery 

Top  of  falls  and  rapids  above  mentioned 

Foot  of  small  falls,  Lot  25,  DeLery 

Lower  side  of  bridge  at  road  between  Lots  25  and  26,  DeLery . . 

About  line  of  Concession  Chaussegros. 

**  **  •*        St.  Gustave 

Lower  side  of  Lot  31,  Fraser,  S.E 

On  hill  at  Atkinson's  dam,  Lot  43,  Fraser,  S.E 

Head  of  swamp  at  Cranboiime  line    


Chainage. 


ft. 
22,669 
23,067 

23,992 
24,529 
26,819 
25,819 
26,752 
27,091 


28,326 
28,400 
29,425 
29,926 
32,121 
37,586 
40,572 
46,911 


Levels. 


ft 
281-0 


8071 
314-5 
349-5 
353-0 
863-3 
366-6 
372-1 

387-5 
399-2 
415-8 
423-5 
445*9 
534-2 
616-2 
709-9 
720-0 
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To 

Db.  Geo.  M.  Dawson,  C.M.G.,  F.R.S., 

Director  Geological  Survey  of  Canada, 

Sir, — I  have  the  honour  to  submit  the  following  Report  upon  the 
Mineral  Resources  of  New  Brunswick,  made  in  compliance  with  your 


ERRATA-PART    M. 

Page  13,  line  23—"  north-east"  read  "  north-west." 

u  14  «    17 "  were  "  read  **  the  furnace  was." 

a  17,  "    29 "  south  "  read  "  east." 

ii  19^  «  14— «  Borestown"  read  "  Boiestown.' 

"  27,  "    27 "  showing  "  read  **  showed." 

"  28,  "    32 "  eas*  "  read  "  north." 

u  55^  «  5—"  north-east "  read  "  west." 

'»  115,  "  12—"  Tattagouche  "  read  "  Tete  a  Gauche. 


data  and  other  assistance  in  connection  with  the  nickeliferous 
pyrrhotite  deposits  of  St.  Stephen,  Charlotte  county ;  and  to  Prof.  W. 
F.  Ganong,  of  Smith  College,  Northampton,  Mass.,  for  facts  relating 
to  peat-bogs  and  siliceous  deposits  in  different  parts  of  the  province. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

March,  1898.  L.  W.  BAILEY. 

Note. — Some  further  data,  obtained  during  the  summer  of  1898,  have 
been  added  by  Professor  Bailey  to  his  Report  as  presented  in  March 
of  that  year. 

1 


Digitized  by 


Google 


Digitized  by 


Google 


To 

Dr.  Geo.  M.  Dawson,  C.M.G.,  F.R.S., 

Director  Geological  Survey  of  Canada, 

Sir, — I  have  the  honour  to  submit  the  following  Report  upon  the 
Mineral  Resources  of  New  Brunswick,  made  in  compliance  with  your 
instructions  received  May  26th,  1897. 

The  data  upon  which  the  report  is  based  have  been  derived  in  part 
from  the  published  reports  of  members  of  the  Survey  staff  and  others, 
from  information  furnished  by  persons  engaged  or  interested  in  mining 
operations,  and  finally  from  observations  made  by  myself  during  the 
past  season  with  a  view  to  obtain  the  latest  facts  bearing  upon  the 
subjects  discussed. 

I  would  desire  here  to  return  my  thanks  to  the  many  persons  by 
whom  aid  has  been  rendered,  more  particularly  to  Hon.  A.  T.  Dunn, 
Surveyor  General  of  New  Brunswick,  and  the  officials  of  the  Crown 
Lands  and  Mining  Departments  at  Fredericton,  for  lists  of.  mining 
licenses  issued,  and  other  information;  to  0.  J.  Osman,  Esq.,  M.P.P.*, 
manager  of  the  Albert  Manufacturing  Co.,  for  an  historical  and  des- 
criptive sketch  of  the  extensive  operations  in  the  manufacture  of 
gypsum  at  Hillsborough,  Albert  county  ;  to  Major  Alfred  Markham,  for 
valuable  information  relative  to  the  mining  of  manganese ;  to  Messrs. 
Milne,  Coutts  &  Co.,  St.  George,  for  information  relative  to  the  growth 
and  conditions  of  the  red  granite  industry ;  to  Mr.  R.  P.  Hoyt,  of 
Hillsborough,  for  particulars  of  the  deposits  of  bog-manganese  recently 
opened  at  Dawson  Settlement,  Albert  county,  and  the  conversion  of 
this  material  into  briquettes  for  use  in  steel  manufacture  ;  to  Mr.  C.  E. 
Fish,  of  Newcastle,  Northumberland  county,  for  data  regarding 
the  manufacture  of  building-stone,  grindstones,  etc.;  to  Robt.  McMahon, 
of  Grand  Lake,  for  information  respecting  the  working  of  the  coal 
mines  of  Queens  county ;  to  Mr.  Charles  Boardman,of  Calais,  Maine,  for 
data  and  other  assistance  in  connection  with  the  nickeliferous 
pyrrhotite  deposits  of  St.  Stephen,  Charlotte  county ;  and  to  Prof.  W. 
F.  Ganong,  of  Smith  College,  Northampton,  Mass.,  for  facts  relating 
to  peat-bogs  and  siliceous  deposits  in  different  parts  of  the  province. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

March,  1898.  L.  W.  BAILEY. 

Note. — Some  further  data,  obtained  during  the  summer  of  1898,  have 
been  added  by  Professor  Bailey  to  his  Report  as  presented  in  March 
of  that  year. 
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Note. — UnUsa   otherunse   statedy  the  hearings  in  this  report  are  all 
referred  to  the  true  meridian. 
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MINERAL  RESOURCES  OF  THE  PROVINCE  OP  NEW  BRUNSWICK. 


Introduction. 

If  the  past  history  of  mineral  production  in  New  Brunswick  be  New  Bruns- 
alone  considered,  this  province  certainly  can  not  be  claimed  with  truth  ^^^1  producer! 
to  be  a  country  of  great  mineral  wealth.  Indeed,  if  we  except  build- 
ing stones  and  other  materials  applicable  to  construction,  such  as 
gypsum,  limestone,  brick-clays,  etc.,  there  are  but  four  substances 
that,  in  the  whole  history  of  the  province,  have  been  the  basis  of 
anything  like  extended  or  successful  mining  operations,  viz.,  coal, 
iron,  manganese  and  albertite,  and  of  these  one  only,  namely,  coal,  is 
at  the  present  time  actually  being  worked. 

Is  the  conclusion,  then,  to  be  drawn  that  New  Brunswick  is  with- 
out useful  minerals,  or  that,  its  limited  supply  being  already  exhausted, 
there  is  no  reason  to  hope  for  anything  further  in  this  direction  in  the 
future  1 

The  question  would  under  any  circumstances  be  an  important  one,  The  impor- 
but  is  specially  so  in  view  of  the  fact  that,  while  the  products  of  the  subject, 
forest,  upon  which  the  province  in  its  earlier  history  depended  so 
largely  for  support,  are  rapidly  becoming  reduced  in  quantity  and 
value,  the  tracts  which  are  being  deforested  are  to  a  large  extent  un- 
suited  for  agriculture,  and  hence,  unless  something  can  be  found 
beneath  the  surface  to  replace  the  deficiency,  the  revenues  of  the 
province  must  suffer  considerably. 

In  endeavouring  to  answer   the    question  proposed,    everything 
which   either  directly  or  indirectly  bears  upon  it,   is  deserving  of 
consideration  ;  and   viewed   thus   comprehensively,  a  number  of  facts  Favourable 
are  brought  to  light  which  go  far  to  give  a  much  more  favourable  view  ^^^' 
of  the  situation  than  would  at  first  seem  possible.     Among  these  the 
following  are  the  most  important : — 

1.  The  variety  of  tise/id  produ^U  a4Uually  observed  in  New  Bruns-  Variety  of 
vnck, — These  include : — among  metallic  ores ;  iron,  in  the  forms  of  j^J^^ 
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hsematite,  limonite  and  magnetite,  besides  pyrite  and  pyrrhotite 
manganese,  as  pyrolnsite,  mangantite  and  wad;  copper,  as  native 
copper,  and  varioos  sulphides;  lead,  as  galena,  usually  with 
a  small  percentage  of  silver;  zinc,  as  blende;  antimony,  as 
native  antimony  and  stibnite ;  nickel  salphide,  in  pyrrhotite  and  ser- 
pentine ;  bismuth  as  a  sulphide ;  and  gold.  To  these  must  be  added, 
among  substances  affording  combustible  products,  bituminous  coal, 
anthracite,  bituminous  shale,  cannelite,  albertite,  petroleum  and  peat ; 
among  materials  for  construction,  granite  (gray,  black  and  red)  free- 
stone, slate,  limestone  and  marble,  gypsum,  clays  and  sands ;  besides 
graphite,  salt,  infusorial  earth,  silica,  fire-clay,  mineral  water,  etc.  It 
is  true  that  many  of  these  substances,  especially  in  the  case  of  metallic 
ores,  are  not  known  to  occur  in  other  than  small  amounts ;  but  the 
fact  of  their  occurrence  at  all  is  important,  in  rendering  it  at  least 
possible  that  any  one  of  the  substances  enumerated  may  hereafter  be 
found  in  profitable  quantities. 

Variety  of  2,  The  number  and  cha/racter  of  the  geological  formationa  reioresented 

foiSftions.  *^  ^^  province, — These  include  all  the  subdivisions  of  the  geological 
scale,  from  the  earliest  Archsean  to  the  Trias  ;  while  those  formations, 
such  as  the  Laurentian,  Huronian  and  Cambrian,  which  elsewhere  are 
usually  most  productive  of  metallic  ores,  and  the  Carboniferous  formation 
yielding  coal  and  related  products,  are  among  those  which  occupy  the 
Disturbancea.  largest  areas.  As  regards  the  former,  it  is  also  important  to  notice 
that  the  beds  representing  them  have  very  generally  been  subjected  to 
profound  disturbance  with  its  accompanying  metamorphism ;  or,  in  other 
words,  to  the  conditions  most  favourable  to  the  occurrence  in  them 
of  useful  minerals  and  ore-bodies.  The  general  resemblance  and 
probable  equivalency  of  some  of  the  most  important  of  these  groups  of 
strata  to  those  of  the  bordering  provinces  of  Quebec  and  Nova  Scotia, 
as  well  as  the  state  of  Maine,  all  of  which  have  proved  more  or 
less  productive,  is  not  without  significance  in  the  same  direction. 

Distribution.  ^'  The  distribution  of  itseful  products. — The  occurrence  of  many  of 
the  mineral  products  above  enumerated,  not  at  one  or  two  points  only, 
but  over  large  areas,  is  worthy  of  notice.  Thus  the  iron  ores  of  Wood- 
stock extend  through  the  greater  part  of  Carleton  county  ;  copper  ores 
characterize  the  Archaean  rocks  of  the  southern  coast  along  the  whole 
length  of  the  Bay  of  Fundy  ;  bituminous  shales,  with  more  or  less  of 
albertite,  extend  from  Apohaqui,  Kings  county,  almost  to  Dorchester, 
Westmorland  county  ;  the  coal  of  the  Newcastle  basin.  Queens  county, 
though  thin,  covers  an  area  of  about  100  square  miles,  and  outcrops, 
which  may  represent  the  same  seam,  are  found  over  almost  all  parts  of 
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the  Carboniferous  area,  or  a  tract  equal  to  one-third  the  entire  super- 
ficies of  the  province ;  manganese  is  found  at  not  less  than  six  widely 
separated  points,  and  antimony  in  at  least  two  localities  quite  remote 
from  each  other. 

4'  The  possible  concealment  of  economic  minerals  by  soil  and  forests^  Concealment  ! 

bv  forests  \     1 

together  with  the  absence  of  systematic  prospecting, — While  the  facts  '  ' 

above  enumerated  are,  as  stated,  distinctly  favourable  to  the  existence 
within  the  province  of  useful  minerals,  the  circumstances  here  alluded 
to  go  far  to  explain  why  such  possible  existence  has  not,  except  in  a 
few  cases,  been  definitely  confirmed  or  disproved.  It  is  only  necessary 
to  examine  a  good  map  of  the  province  to  see  that  large  portions  of  its 
extent,  including  just  those  districts  whose  geological  age  and  charac- 
ter would  point  them  out  as  most  likely  to  be  productive  of  useful 
minerals,  are  still  covered  with  unbroken  forest,  and  hence  are  rarely 
visited  except  by  those  whose  training  and  occupations  would  be  little 
likely  to  make  them  close  observers  in  this  direction.  These  tracts  Absence  of 
have,  indeed,  been  traversed  by  the  members  of  the  Geological  Survey  fj^^t^ng. 
staff  in  various  directions,  and  attention  has  been  continually  given  by 
these  gentlemen  to  the  possible  occurrence  of  useful  products  along 
such  lines  of  traverse ;  but  the  main  work  of  the  explorers  has  been 
the  determination  of  the  age  and  character  of  the  formations  repre- 
sented and  the  delimitation  of  their  boundaries,  rather  than  that  of 
systematic  prospecting,  for  which  they  have  only  paved  the  way.  It 
is  still  true  that  very  little  of  such  prospecting  has  been  done,  and  in 
its  absence  it  would  be  wrong  to  assume  too  hastily  that  nothing 
worthy  of  discovery  exists  because  so  little  has  yet  been  fouod.  The 
probabilities  point  strongly  to  an  opposite  conclusion,  and  one  of  the 
main  objects  of  this  report  will  be  to  suggest  methods  and  directions 
through  which,  it  is  hoped,  the  present  uncertainty  may  be  removed, 
and  the  province  may  attain,  to  a  much  greater  extent  than  at  present, 
the  position  of  a  mineral  producing  country. 

The  considerations  above  given  afford  a  basis  for  the  method  of  Subdivision  of 
treatment  adopted  in  the  Report.  A  short  account  will  first  be  given  report, 
of  the  general  geological  structure  of  the  province,  and  of  the  areas 
likely  to  be  productive  respectively  of  metallic  ores,  of  carbonaceous 
materials,  of  granites,  of  freestones,  of  limestone,  salt  and  gypsum. 
In  a  second  division  of  the  Report,  full  details  will  be  given  of  the  ex- 
tent and  mode  of  occurrence  of  all  useful  products  so  far  observed, 
with  particulars  a»  to  the  history,  development  and  output  of  all  such 
as  have  been  or  are  now  being  profitably  worked  ;  and  in  a  third 
division  some  suggestions  will  be  made,  which,  it  is  hoped,  may  help  to 
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awaken  new  interest  in  the  subject  on  the  part  both  of  the  government 
and  the  people  of  the  province,  and  possibly  lead  to  results  of  which 
the  outcome  cannot  now  be  anticipated. 

Economic  Geology  op  New  Brunswick. 

The  following  is  a  summary  of  the  geological  formations  represented 
in  New  Brunswick,  with  a  brief  statement  of  their  distinctive  features, 
their  distribution  and  the  minerals  which  they  afford  :* — 

1.  Laurentian. — The  rocks  referred  to  in  this  system  are,  so  far  as 
known,  confined  to  the  area  of  the  southern  counties,  where  they  form 
a  belt  of  land  intersected  by  the  St.  John  River  between  Fairville  and 
the  Kings  county  line,  stretching  thence  westward  to  Musquash 
Harbour  and  Lepreaux,  and  eastwardly  along  the  southern  side  of 
the  Kennebecasis  River,  and  near  the  line  of  the  Intercolonial  Rail- 
way, to  and  a  little  beyond  the  mouth  of  the  Hammond  River. 

The  rocks  included  uuder  this  system  are  all  highly  crystalline, 
the  lower  portion,  of  unknown  thickness,  consisting  chiefly  of  coarse 
gneiss  and  granite,  while  the  upper,  estimated  as  having  a  thickness  of 
over  1000  feet,  exhibits  a  succession  of  quartzites,  slates,  limestones 
and  dolomites.     These  beds  are  greatly  folded  and  faulted. 

The  economic  products  afforded  by  the  Laurentian  rocks  include 
granite,  limestone  (extensively  quarried  and  calcined),  graphite  and 
magnetite.  Serpentine  occurs,  and  in  places  carries  small  veins  of 
asbestus.  There  are  also  veins  of  argentiferous  galena,  apparently 
small,  but  which  have  not  yet  been  fully  proven. 

2.  Huronion, — The  rocks  distinctly  referable  to  this  system  are  also 
confined  to  southern  New  Brunswick,  where  they  occupy  extensive 
areas  in  the  counties  of  St.  John,  Kings,  Queens,  Albert  and  Charlotte. 
With  the  exception,  indeed,  of  the  small  Laurentian  tract  already 
noticed,  and  belts  of  intrusive  granite  such  as  constitute  the  axis  of 
the  Nerepis  Hills,  all  the  prominent  ridges  of  the  counties  named  are 
composed  of  Huronian  rocks.  In  the  northern  part  of  the  province, 
about  the  head-waters  of  the  Tobique,  Miramichi  and  Nipisiguit  rivers, 
are  other  considerable  areas  which  are  almost  certainly  Archaean,  and 
probably  Huronian,  but  of  which  the  age  has  not  yet  been  indisputably 
fixed. 

*New  Brunswick  has  been  geologically  mapped  on  a  srrale  of  four  miles  to  one 
inch.  The  areas  covered  by  the  respective  sheets  is  shown  on  the  index  map  accom- 
panying this  Report.  The  surface  geology  and  extent  of  forest  are  shown  on  a  second 
series  of  sheets,  of  which  ten  have  already  been  issued.  These  ure  also  indicated  on 
the  index  map.     The  price  of  the  above  map-sheets  is  ten  cents  each. 
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The  Huronian  rocks  of  the  southern  counties  consist  very  largely  of  Character. 
volcanic  materials,  in  the  form  of  amyj^daloid,  felsite,  ash-rocks  and 
breccias,  variously  mingled  with  aqueous  sediments  such  as  conglome- 
rates, sandstones,  slates  and  some  limestones,  all  metamorphic,  and  all 
showing  evidence  of  profound  disturbance.  The  thickness  of  the  for- 
mation is  very  variable,  but  at  its  maximum  cannot  fall  far  short  of 
10,000  feet.  In  the  northern  counties,  the  lithological  aspects  are 
somewhat  similar,  but  the  strata  embrace  a  larger  proportion  of  schists 
and  felsites,  with  less  of  the  more  obviously  volcanic  materials. 

The  rocks  of  the  Huronian  system,  are  here,  as  elsewhere,  very  gene-  Minerals, 
rally  characterized  by  the  presence  of  useful  minerals.  Veins  of  mag- 
netic iron  are  a  common  feature  in  certain  members  of  the  system, 
while  in  others  are  found  considerable  deposits  of  specular  ore,  hema- 
tite and  siderite.  The  nickel-bearing  pyrrhotites  of  iSt.  Stephen  are  in 
rocks  which  are  probably  of  this  age.  To  the  same  system  also  belong 
the  numerous  veins  of  copper  ore  found  at  various  points  along  the 
north  shore  of  the  Bay  of  Fundy  as  well  as  in  the  interior,  the  Huro- 
nian being  in  fact  the  copper-bearing  series  of  New  Brunswick,  recall- 
ing in  this,  as  in  many  other  respects,  the  copper- bearing  rocks  of  the 
"Eastern  Townships"  of  Quebec. 

3,  Cambrian  and  Cainbro-Silurian, — For  the  purposes  of  this  Report 
the  rocks  of  these  two  systems  may  well  be  considered  together,  for 
although  in  southern  New  Brunswick  the  existence  of  both  has  been 
<3learly  shown  upon  the  evidence  of  fossils,  the  areas  known  to  be 
occupied  by  the  Cambro-Silurian  rocks  are  quite  insignificant ;  while  in 
the  northern  part  of  the  province,  though  the  districts  referred  to  this 
latter  system  in  the  reports  and  maps  of  the  Survey  are  large,distinctive 
fossils  have  been  found  at  a  few  points  only,  and  it  is  now  thought 
probable,  that  the  larger  part  of  the  region  so  referred  is  in  reality 
Cambrian.  In  subsequent  references  therefore  the  latter  term  alone 
will  be  used. 

The  Cambrian  rocks  of  southern  New  Brunswick,  occupy  relatively  pigtribution 
but  a  small  area,  being  confined  essentially  to  three  parallel  troughs,  of  »J  southern 
which  the  first  crosses  St.  John  harbour,  and  thence  extends  eastward  Brunswick, 
by  Coldbrook  and  Loch  Lomond  to  the  Hammond  River  in  Upham, 
the  second  is  represented  in  isolated  patches  in  the  valley  of  the  Ken- 
nebecasis,  and  the  third  is  confined  to  the  valley  of  the  Long  Reach, 
chiefly  along  its  northern  side.     The  strata  are  mainly  dark-coloured 
slates  and  sandstones,  with  some  coarse  red  sediments  beneath,  but  as 
far  as  known,  contain  no  minerals  or  rocks  of  economic  importance. 
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The  suppoeed  Cambrian  (possibly  Cambro-Silurian)  rocks  of  the  nor 
thern  counties,  have  a  much  wider  distribution,  being  found  in  two 
principal  belts  which,  upon  either  side  of  an  extensive  granitic  axis, 
stretch  completely  across  the  province  from  the  Maine  frontier  to  the 
Gulf  of  St.  Lawrence.  The  width  of  these  belts,  as  fully  indicated  in 
the  published  maps  of  the  Survey,  is  subject  to  considerable  variation 
(ranging  from  three  to  twelve  miles)  but  the  nature  of  the  strata  is 
much  more  uniform,  the  rocks  of  the  system  consisting,  as  in  the 
southern  counties,  mainly  of  slates  and  hard  sandstones  or  quartzites 
which  are  very  much  alike  wherever  found,  except  that  in  approaching 
the  granite  they  become  more  highly  metamorphic,  taking  the  charac- 
ter of  fine  gneisses  and  mica-schists,  in  this  as  in  other  respects  bear- 
ing a  very  close  resemblance  to  the  rocks  of  the  gold-bearing  system  of 
Nova  Scotia,  which  are  in  like  manner  doubtfully  referred  to  a  Cam- 
brian horizon. 

From  an  economic  point  of  view,  the  strata  in  question  are  among 
the  most  important  to  be  found  in  the  province.  Long  since  compared 
by  Sir  Wm.  Logan  with  the  rocks  of  his  Quebec  group  (now  known  to 
contain  both  Cambrian  and  Cambro-Silurian  strata),  they  are,  like  that 
group,  largely  metalliferous,  and  constitute  areas  that,  already  to 
'  some  extent  productive,  are  those  in  which  future  developments  of  im- 
portance are  chiefly  to  be  looked  for.  In  these  rocks  are  included  ores 
of  iron,  copper,  manganese  and  lead,  in  Gloucester  county ;  of  copper 
in  Carleton  county,  and  of  antimony  in  York  county ;  while  it  is 
also  in  the  area  which  they  occupy  that  many  of  the  reported  discov- 
eries of  gold  have  been  made.  The  rocks  are  throughout  highly  dis- 
turbed and  in  places  abound  in  quartz  veins,  many  of  which  contain 
mispickel  or  other  metallic  sulphides. 

Silurian, — The  rocks  of  this  system  have  a  wide  distribution  in 
New  Brunswick,  but  are  relatively  unimportant  from  an  economic 
standpoint. 

In  the  southern  part  of  the  province  they  are  found  skirting  the 
borders  of  Passamaquoddy  Bay  and  portions  of  the  valley  of  the  St. 
Croix  River,  whence  they  extend  eastward  in  two  main  belts,  one  on 
either  side  of  the  Nerepis  granite  range,  to  the  St.  John  River.  The 
strata  are  chiefly  slates  and  sandstones,  largely  associated  with  volcanic 
products,  but  with  the  exception  of  some  rocks  available  for  construc- 
tion or  for  decorative  purposes  (slates  and  porphyries)  afford  few  if  any 
materials  of  a  useful  character. 

In  northern  New  Brunswick  the  Silurian  rocks  are  widely  spread, 
covering  most  of  the  area  included  in  the  counties  of  Victoria,  Mada- 
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waska  and  Restigouche,  with  portions  of  York  and  Gloucester,  and 
determining  a  district  of  remarkable  fertility  and  valuable  furest 
growth.  They  are  interesting  economically  chiefly  as  containing  the 
iron  ores  of  Carleton  county.  Small  veins  of  galena  are  occasionally 
met  with,  as  well  as  beds  of  limestone,  and  drift  gold  has  been  report- 
ed from  localities  within  the  district. 

Devonian, — The  Devonian  rocks  are  confined  to  small  areas  in  Sv  Deronian 
John  county,  such  as  the  Mispeck  valley  and  Lepreau  basin,  and 
(probably)  to  a  somewhat  larger  tract  lying  just  south  of  the  central 
coal-fields  in  Queens  and  Charlotte  counties.  The  impure  anthracites 
of  Lepreau,  together  with  slates  and  flags  in  the  county  last  named, 
are  the  only  mineral  substances  of  interest. 

Lower  Carboniferous, — Though  geologically  but  a  subdivision  of  the 
Carboniferous  system,  the  formation  designated  as  Lower  Car- 
boniferous is  in  New  Brunswick,  as  in  Nova  Scotia,  strongly  differen- 
tiated from  the  proper  Carboniferous  or  Coal  Measure  rocks,  by  dis- 
similarity of  character  and  origin,  by  difference  of  fossils,  and  by  at 
least  a  partial  unconformity.  The  contrast  as  regards  economic  miner- 
als is  equally  marked  and  important. 

In  the  southern  counties,  the  Lower  Carboniferous  rocks,  usually  Distribution, 
readily  recognized  as  consisting  of  coarse  red  sediments,  which  are 
more  or  less  calcareous  and  contain  marine  fossils,  occupy  large  areas 
in  Kings,  Albert  and  Westmorland  counties,  with  smaller  areas  in 
Charlotte.  In  central  New  Brunswick  they  are  mostly  concealed  from 
view  by  overl3ring  Coal  Measures,  but  appear  as  a  rim  or  margin  to  the 
latter  around  almost  the  entire  extent  of  the  large  triangular  tract 
which  these  Coal  Measures  cover,  beside  occasionally  protruding  through 
them.  In  northern  New  Brunswick  they  cover  a  considerable  tract 
in  the  valley  of  the  Tobique  River,  with  smaller  areas  on  the  Beccagui- 
mec  River  in  Carleton  county,  and  on  the  shores  of  Bay  of  Chaleurs. 

The  useful  minerals  of  this  formation  are  numerous  and  important,  Useful 
including  bituminous  shale,  cannelite  and  albertite,  with  some  ^^^  *^ 
petroleum,  in  Albert  county  ;  the  extensive  gypsum  (plaster)  deposits 
of  the  same  county  and  of  Kings,  with  associated  bituminous  limestone ; 
the  manganese  deposits  of  Mark  ham  ville  and  Jordan  mountain,  (Kings 
county) ;  Shepody  Mountain,  (Albert  county),  and  Quaco,  (St.  John 
county) ;  the  salt  and  other  mineral  springs  of  Kings  county ;  the 
gypsum  deposits  of  the  Tobique  River  in  Victoria  county. 

Carboniferous, — The  rocks  of  the  Coal  Measures  cover  nearly  one-  Distribution, 
third  of  the  entire  area  of  the  province,  but  owing  to  their  generally 
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horizontal  attitude  have,  with  large  surface  extent,  apparently  but 
little  thickness  and  but  little  coal.  The  piincipal  tract  is  in  the  centre 
of  the  province,  in  the  form  of  a  triangle,  of  which  the  apex  is  at 
Oromocto  Lake,  and  the  base  along  the  so-called  "North  Shore," 
between  Bathurst  and  Cape  Tormentine,  there  becoming  continuous 
with  the  coal  formation  of  Nova  Scotia.  Smaller  areas  occur  in  Kings, 
Albert  and  Westmorland  counties,  as  well  as  along  the  shore  of  the 
Bay  of  Fundy  in  St.  John  county.  In  the  last-named  instances  the 
beds  are,  as  a  rule,  more  highly  disturbed,  but  still  usually  without 
evidence  of  much  thickness  or  of  workable  coal-beds. 

The  subject  of  the  occurrence  of  coal  will  be  more  fully  considered 
later  in  this  report. 

Besides  bituminous  coal,  the  Carboniferous  rocks  afford  valuable 
building  materials,  such  as  freestones  of  gray,  purple  and  olive  colours, 
also  grindstones,  stones  for  pulp-mills,  fire-clays,  etc. 

Triassic. — The  rocks  of  this  age,  in  the  form  of  soft,  red,  friable 
sandstones,  as  occurring  on  the  mainland  of  New  Brunswick,  are  con- 
fined to  small  tracts  along  the  Bay  of  Fundy  shore,  chiefly  in  the 
vicinity  of  Quaco.     They  are  without  economic  interest. 

On  the  island  of  Grand  Manan,  the  volcanic  beds  of  the  same  system 
are  largely  displayed,  and  may  in  the  future  become  useful  for  road- 
making  ;  but,  with  the  exception  of  nodules  of  native  copper,  too  small 
and  infrequent  to  admit  of  profitable  removal,  they  contain  no  min- 
erals of  value. 

Granite, — Very  large  areas  in  New  Brunswick  are  occupied  by  this 
rock.  Two  main  belts  may  be  distinguished,  of  which  the  more 
northerly  and  larger  crosses  the  central  part  of  the  province  from  the 
St.  Croix  River,  north  of  Vanceboro,  to  the  Nipisiguit  River,  but  with 
much  irregularity  in  detail,  while  the  second,  or  southern  belt,  also 
somewhat  irregular  in  outline,  forms  the  axis  of  the  Nerepis  Hills,  and 
extends  from  the  St.  Croix  River,  below  St.  Stephen,  to  the  St.  John 
River,  at  Spoon  Island.  Smaller  areas  are  met  with  in  the  Quaco  Hills 
in  eastern  St.  John  and  Albert  counties. 

These  granites  present  much  variety  of  colour  and  texture,  the  red 
granite  of  St.  George  being  especially  noteworthy.  They  do  not  carry 
ores  of  any  kind. 

Pleistocene. — Under  this  name  are  comprised  the  superficial  deposits 
of  sand,  gravel  and  clay  distributed  over  the  preceding  formations  as  the 
result  of  glacial,  marine  or  sub-aerial  action  in  post-Tertiary  and  recent 
times.     In  the  same  connection  occur  deposits  of  so-called  infusorial 
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earth  or  "  tripolite",  deposits  of  silica,  not  of  organic  origin, and  beds  of 
peat.  The  clays  are  available  for  the  manufacture  of  bricks  and  pottery, 
the  silica  and  tripolite  as  abrasive  material  and  in  the  manufacture  of 
dynamite,  the  peat  for  use  as  fuel  and  the  manufacture  of  moss-litter. 
The  materials  employed  in  the  macadamizing  of  streets  and  highways 
are  also  largely  drawn  from  this  source. 

Iron. 
The  ores  of  iron  found  in  New  Brunswick  include  the  haematites  and  iron, 
limonites  of  Carleton  county  ;   haematites  and  specular  ores  of  Black 
River  and  West  Beach,  St  John  county ;  magnetites  found  in  western 
St.   John   and  Charlotte  counties;     with  deposits  of   bog-iron  from 
various  localities. 

Ores  of  Carleton  county, — As  these  have  been  very  fully  described, 
in  previous  reports  of  the  Survey,  only  a  brief  summary  of  the  facts, 
with  references,  will  be  given  here. 

What  are  commonly  known  as  the  Woodstock  haematite  beds,  were  Woodstock 
first  brought  to  public  notice  in  the  year  1836,  by  Dr.  C.  T.  Jackson,  ^^"^ 
of  Boston,  in  connection  with  a  geological  survey  of  portions  of  the 
State  of  Maine,  then  being  made  by  him.     Subsequent  explorations, 
made  by  the  officers  of  the  Canadian  Geological  Survey  and  others, 
showed  that  these  beds,  probably  in  more  than  one  belt,  extend  across 
the  principal  part  of  the  county  of  Carleton,'**'  but  have  their  greatest  Distribution 
thickness  and  are  most  readily  accessible  in  Jacksontown,  about  three 
miles  north-east  of  the  town  of  Woodstock.     They  are  here,  as  else- 
where, associated  with  a  series  of  slates,  usually  bluish  or  grayish  in 
colour  and  highly  calcareous,  but,  when  in  connection  with  the  iron 
ores,  commonly  becoming  more  or  less  reddish  or  greenish.     At  various 
points,  though  not  at  Jacksontown,  the  slates  are  associated  with  beds 
of  limestone,  and  in  both  are  contained  fossils  showing  them  to  be 
members  of  the  Silurian  system.     Their  exact  horizon  has  not  yet  been  Age. 
certainly  fixed,  but  it  is  probable  that  they  are  of  about  the  Fame  age 
as  that  of  many  of  the  iron-bearing  beds  of  Nova  Scotia,  i,  e,  near  the 
summit  of  the  Silurian. 

As  seen  at  Jacksontown  and  vicinity,  the  ore-beds  are  quite  numer-  Nature  of 
ous,  having  a  thickness  ranging  from  one  foot  to  sixteen  feet,  and  are  °''®"^^''* 
conformable  to  the  inclosing  slates  which  usually  dip  north-westerly  at 
an  angle  of  85**,  although  in  places  much  contorted.     Individual  beds, 
however,  when  followed,  are  found  to  exhibit  notable  variation   in 
width.     In  places  they  contain  considerable  quantities  of  manganese, 

*Annuftl  Report,  GeoL  S«rv.  Can.,  vol.  I.  (N.S.),  1886,  p.  20  g. 
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which  also  often  gives  a  black  colour  to  the  slates,  while  occasionally 
green  stainings  indicate  the  presence  of  copper.  Slickensided  surfaces, 
indicative  of  shearing  and  vertical  displacements,  are  not  uncommon. 
The  ores  also  vary  in  composition,  usually  yielding  water  when  heated, 
and  consisting  of  admixtures  of  limonite  and  haematite.  The  average 
of  six  analyses'**'  of  ore  from  Iron  Ore  Hill,  made  by  Mr.  John  Mitchell, 
of  London,  and  quoted  by  Dr.  Ells  gavef : — 

Metallic  iron 35  593% 

Sulphuric  acid •  723 

Phosphoric  acid 1-298 

The  first  attempts  to  utilize  the  Jacksontown  ores  were  made  in 
1848,  when  a  blast-furnace  was  erected  by  the  Woodstock  Charcoal 
Iron  Company  upon  the  bank  of  the  St.  John  River,  a  short  distance 
above  Upper  Woodstock,  and  about  two  miles  and  a  half  from  the  ore- 
beds.  Ore  was  obtained  by  the  ordinary  process  of  quarrying,  and 
according  to  information  supplied  to  the  writer  by  the  manager,  Mr. 
Norris  Best,  were  charged  as  follows  : — 

Ore 1,350  lbs. 

Limestone 70    " 

Charcoal 20  bush. 

According  to  statements  quoted  by  Dr.  Harrington, |  3*33  tons  of 
ore  and  1 26  bushels  of  charcoal  were  required  to  make  a  ton  of  pig-iron, 
the  charcoal  (in  1865)  costing  7  cents  a  bushel.  "There  were  10 
charcoal  kilns,  having  an  average  capacity  of  75  cords  of  wood  and  a 
production  of  2800  to  3200  bushels  of  coaL  The  quantity  of  ore 
used  was,  on  an  average,  three  tons  to  the  ton  of  pig,  and  the  cost  at 
the  furnace,  $1.20  per  ton."  The  cost  of  pig  produced  was  $20  to 
$22  per  ton. 

The  first  furnace,  erected  in  1848,  was  39  feet  high,  33  feet  square 
at  the  base  and  9|  feet  at  the  boshes,  with  three  tuyere  arches  and  a 
capacity  of  about  seven  tons  a  day ;  while  a  later  and  smaller  one 
built  in  1863,  was  inclosed  in  boiler-plate,  had  a  circumference  of  40 
feet,  and  a  capacity  of  5  J  tons  per  day.§  Both  were  lined  with  Stour- 
bridge bricks,  a  sandstone  from  the  Gulquac,  6ne  of  the  tributaries  of 
the  Tobique,  being  used  as  a  hearth.  The  "  hot  blast "  was  used,  the 
steam  necessary  for  the  purpose  being  obtained  from  suitable  boilers, 

*The  numerouB  assays,  analyses,  etc,  of  ores  and  minerals  quoted  throughout 
this  Report,  are  given  on  the  authority  of  the  authors  only,  except  in  the  case  of  ex- 
aminations made  in  the  laboratory  of  the  Survey. 

tReport  of  Progress,  Geol.  Surv.  Can.,  1874-75,  p.  104. 

tReport  of  Progress,  GeoL  Surv.  Can.,  1873-74,  p.  252. 
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which  were  in  turn  heated  bj  combustion  of  waste  gas  from  the 
furnace  head.  The  average  duration  of  each  crucible  and  hearth  was 
about  24  weeks,  during  which  time  an  average  production  of  50  tons 
per  week  was  attained.  The  limestone  employed  as  a  flux,  was 
obtained  from  the  Beccaguimec  River,  seven  miles  distant  from  the 
furnaces.  The  operations  were  subject  to  numerous  interruptions, 
made  necessary  for  repairs,  and  it  is  stated  that  the  whole  time  during 
which  the  principal  furnace  was  in  blast  was  only  about  eight  years.* 

Iron  smelting  at  Woodstock  is  now,  however,  a  thing  of  the  past.  Possible 
Is  it  possible  to  look  forward  to  a  resumption  of  operations  ? 

In  attempting  to  answer  this  question  many  considerations  arise, 
the  main  one  being,  of  course,  the  cost  of  manufacture  and  transporta- 
tion to  market.  The  figures  as  to  the  former,  already  given,  are  based 
upon  the  conditions  at  the  time  of  working,  or  about  thirty  years  ago. 
Since  then  a  much  larger  proportion  of  Carleton  county  has  been 
denuded  of  forest,  especially  in  the  vicinity  of  Jacksontown,  and  the 
cost  of  fuel  has  been  considerably  increased.  It  is  not,  however,  Cost  of  fuel. 
probable  that  this  alone  would  prevent  the  ores  being  worked,  more 
especially  as  their  position,  on  the  bank  of  the  St.  John  River,  is  in 
every  way  favourable  to  the  easy  and  cheap  removal  of  the  product. 
A  more  serious  difficulty  is  to  be  found  in  the  nature  of  the  product 
itself,  which  owing  to  the  high  percentage  of  phosphorus,  was  often  presence  of 
found  to  be  brittle  or  cold-short  to  a  degree  which  detracted  very  pl^osphorus. 
materially  from  its  value.  On  the  other  hand,  it  is  difficult  to  reconcile 
this  deficiency  with  the  statements  given  as  to  experiments  made  in 
England  with  armour-plates  constructed  of  Woodstock  iron,  which, 
according  to  a  paper  by  Mr.  Wm.  Fairbairn,  F.R.S.,  published 
in  the  Artizan,  had  a  resistance  in  excess  of  that  of  an^  other  plates  Tensile 
then  tested,  or  a  tensile  strength  in  tons  per  square  inch  of  24-80.  •  It  *  "^"^ 
is  also  to  be  observed  that  the  presence  of  phosphorus  is  not  now  the 
serious  objection  to  the  use  of  iron  ores  that  it  formerly  was,  the 
introduction  of  the  basic  process  of  Thomas  and  Gilchrist,  making  it 
possible  to  reduce  such  ores  effectively.  It  is  also  not  impossible  that 
processes  may  be  introduced  whereby  the  extensive  deposits  of  nickel - 
iferous  pyrrhotite  occurring  near  St.  Stephen,  may  be  used  in  connection 
with  the  Woodstock  ores,  the  combination,  after  the  removal  of  sulphur, 
affording  an  iron  suited  for  the  manufacture  of  armour-plate. 

While,  then,  it  is  doubtful  whether,  in  the  present  condition  of  the 
iron  industry  and  in  the  face  of  adverse  tariffs,  the  Woodstock  ores 

*  Dr.  B.  J.  Harringfton. 
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could  be  worked  with  profit,  they  raust  still  be  looked  upon  as  valuable 
assets,  which  changed  methods  of  trea-tment  and  changed  commercial 
conditions  may  at  any  time  bring  again  into  prominence. 

The  following  lists  of  publications  referring  in  various  ways  to  the 
Woodstock  ores,  may  be  of  service  to  those  seeking  further  information 
upon  the  subject ; — 

Bibliography.       Abraham  Gesner.    Geological  Report,  1842.    This  author  asserts  that 
the  ore  had  been  sent  abroad  and  examined  as  early  as  1820. 

Chas.  T.  Jackson.     Reports  on  the  Geology  of  Maine,  1836. 

Geo.  L.  Goodale.  Seventh  Annual  Report  Maine  Board  of  Agri- 
culture. 

Wm.  Fairbaim.  London  Artizan,  This  paper  gives  accounts  of 
experiments  illustrating  the  tensile  strength  of  armour-plates  in  the 
making  of  which  Woodstock  ore  was  used.  This  tensile  strength  is 
quoted  in  tons  per  square  inch  as  24*80. 

L.  W.  Bailey.  Report  on  Mines  and  Minerals  of  New  Brunswick,. 
Fredericton,  1864,  pp.  65-59. 

H.  Y.  Hind.     Preliminary  Report  on  Geology  of  New  Brunswick^ 

1864. 

B.  J.  Harrington.  Report  of  Progress,  Geological  Survey  of  Can- 
ada, 1873-74.     p.  251. 

R.  W.  Ells.  Report  of  Progress,  Geological  Survey  of  Canada. 
1874-75. 
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West  Beach. — This  locality  is  twelve  miles  east  of  the  city  of  St. 
Join,  and  not  far  from  the  shore  of  the  Bay  of  Fundy.  The  ore  is 
mainly  a  dark  reddish  brown  haematite,  contained  in  the  upper  part  of 
a  lar^e  bed  of  coarse  reddish  gray  conglomerate,  but  associated  with 
quartz  veins  containing  more  or  \es^  micaceous  or  specular  iron.  The 
deposit  is  probably  of  pre-Cambrian  ( Huron ian)  age.  Only  a  small 
quantity  of  this  ore  has  been  removed,  and  that  many  years  ago. 

Black  River. — The  ore-beds  at  this  point,  which  is  two  or  three  miles 
eastward  of  those  of  West  Beach,  are  somewhat  similarly  situated,  and 
probably  mark  the  same  geological  horizon,  but  yet  differ  both  in  their 
character  and  associations.  The  ore  is  chiefly  the  specular  variety, 
and  is  contained  in  beds  of  trap-ash  and  hydromica  schists,  attaining 
in  one  instance  a  thickness  of  twenty  feet.  Though  known  for  many 
years,  and  frequently  made  the  subject  of  examination,  no  serious 
attempts  have  been  made  to  carry  on*  mining  operations. 
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Magnetite.-r-Maignetic  oxide  of  iron,  in  the  form  of  scattered  crystals, 
is  a  very  common  mineral  in  connection  with  the  probably  intrusive 
rocks  of  the  pre-Cambrian  systems,  and  in  one  of  these,  the  Huronian, 
is  also  often  found  in  the  form  of  beds  or  veins,  though  none  of  great 
thickness  have  yet  been  observed. 

Among  localities  at  which  such  veins  have  been  found,  one  of  the  Lepreau 
most  notable  is  in  the  vicinity  of  the  village  of  Lepreau,  near  the 
boundary  between  the  counties  of  St.  John  and  Charlotte.  About  two 
miles  west  of  the  village,  and  a  quarter  of  a  mile  north  of  the  post-road 
to  St.  George,  on  the  farm  of  John  A.Wright,  a  series  of  dark  homblen- 
dic  schists,  representing  that  portion  of  the  Huronian  system  which 
has  locally  been  designated  as  the  "  Kingston  group,''  contains  a 
number  of  these  veins,  varying  from  a  quarter  of  an  inch  to  eight 
inches  in  thickness.  Though  termed  veins,  the  deposits  are  strictly 
confoinnable  to  the  inclosing  schists,  and  may  be  traced  with  little 
variation  for  considerable  distances,  the  dip  being  at  a  very  high  angle 
and  the  strike  quite  regular.  Ore  from  these  deposits  was  analysed  by 
Dr.  Hofimann  (Dec.  5th,  1895)  with  the  following  results  : 

Metallic  iron 66*71  per  cent. 

Insoluble  matter 4-36    *'       " 

Nickel  and  cobalt . .   Traces 

Titanic  acid None. 

The  beds  are  massive,  granular  and  generally  very  free  from  admix- 
tures of  any  kind,  but  owing  to  the  large  proportion  of  very  hard  rock    . 
to  be  removed  to  get  the  ore,  cannot,  unless  thicker  beds  are  found,  be 
mined  with  profit.     As  yet  nothing  has  been  done  beyond  a  small 
amount  of  exploratory  work.  § 

Veins  similar  to  the  above  have  been  observed  at  New  River,  on  the  Deer  Island, 
south  shore  of  Deer  Island,  (from  2  to  3  feet  thick)  and  at  other 
points.  They  may  indeed  be  looked  for  in  almost  any  part  of  the 
Kingston  group  ;  and,  as  much  of  the  country  occupied  by  the  rocks 
of  this  group  is  still  uncleared  and  has  been  only  imperfectly  explored, 
it  is  quite  possible  that  beds  large  enough  to  be  mined  may  exist. 

In  addition  to  such  occurrences  in  the  rocks  of  the  Kingston  group, 
that  portion  of  the  Huronian  which  in  the  reports  of  the  Survey 
has  been  designated  the  "  Coastal  group  "  also  contains  ores  of  iron  Qpanberrv 
to  some  extent.  One  locality  of  this  kind  was  visited  in  1897  near  Head  specular 
Cranberry  Head,  on  the  coast  of  Charlotte  county,  on  the  farm  of 
one  Murray,  now  owned  by  Hon.  A.  T.  Dunn,  Surveyor  General  of 
New  Brunswick.  The  ore  is  a  specular  haematite,  and  occurs  in  veins 
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in  silico-felspathic  rocks,  often  exhibiting  a  purple  tint,  but  usually 
white-weathering,  and  varying  in  texture  from  slates  to  conglomerates. 
The  veins  are  somewhat  numerous,  but  rarely  exceed  two  inches  in 
width,  besides  being  very  irregularly  distributed.  Several  pits  have 
been  opened,  but  at  the  time  of  examination  these  were  all  filled  with 
water.     No  well-defined  bed  or  vein  was  seen. 

Bog-iron.  Bog-iron  Ores, — These  have  been  noticed   in    many  parts  of  the 

province  and  by  various  observers,  but  in  the  presence  of  better  and 
more  available  ores  are  of  little  present  importance.  In  the  reports 
of  Dr.  A.  Gesner,  reference  is  made  to  their  occurrence  in  Sussex  Vale 
and  Bull  Moose  Hill,  Kings  county ;  at  Liverpool,  Kent  county,  and 
in  the  Tobique  valley,  Victoria  county;  but  few  details  are  given. 
Similar  deposits  have  been  observed  in  connection  with  the  work  of 
the  Geological  Survey  on  the  Tracadie  River,  North-west  Miramichi ; 
Queensbury,  York  county ;  Beaver-dam  settlement,  York  county ; 
at  Maugerville  and  Burton,  Sunbury  county ;  but  the  two  latter 
are  the  only  ones  which  have  as  yet  been  used  for  practical  purposes. 
The  deposit  at  Maugerville  is  thus  described  by  Mr.  Robert  Chalmers  :* 
'*The  ore-bed  consists  of  a  mixture  of  loamy  and  boggy  or  peaty 
materials  of  the  depth  of  from  one  to  three  feet  below  the  surface, 
underneath  which  is  a  clayey  hard-pan.  The  ore  is  found  in  the  form 
of  cakes,  or  loose  flattened  aggregations,  few  of  them  more  than  six  to 
twelve  inches  in  diameter,  although  sometimes  two  to  three  feet.  An 
intervale  or  alluvial  terrace  of  considerable  extent  occurs  here  at  a 
height  of  about  ten  to  twelve  feet  above  the  level  of  the  St.  John 
River,  and  the  ore-bed  occupies  a  longitudinal  belt  in  it,  parallel  to  the 
river,  about  60  yards  in  width  and  three  to  four  miles  in  length." 

During  the  latter  years  of  the  operations  at  Woodstock,  bog-ores 
from  Sunbury  county  were  carried  to  that  place  to  be  used  in  con- 
nection with  the  haematites  and  limonites  of  Jacksontown. 

Some  of  these  bog-iron  ores  might,  no  doubt,  be  employed  as  pig- 
ments, either  as  raw  ochres  or  after  grinding  and  calcination. 

Vivianite.  -A.  blue  phosphate  of  iron  (vivianite)  has  been  observed  upon  the 

bank  of  the  St.  John  River,  four  miles  above  Grand  River,  in  the  parish 
of  Madawaska,  associated  with  or  contained  in  heavy  beds  of  clay. 
The  quantity,  however,  is  not  large. 

To  the  above  observations  on  the  occurrence  of  iron,  the  following 
notes  may  be  added  as  bearing  some  degree  of  interest,  though  in  no 
case,  probably,  of  economic  importance  : — 

♦Report  of  ProgresB,  Geol.  Surv.  Can.,  1882-84,  p.  46  gg. 
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Veins  in  the  granite  about  St.  George  and  Lake  Utopia  in  Charlotte  Occuri-ence;?of 
county  are  in  some  instances  filled  with  scales  of  micaceous  specular  *^"  *^^*^- 
iron. 

On  Coal  Creek,  in  Queens  county,  where  a  series  of  slates  protrude 
through  the  Carboniferous  strata,  nodules  of  haematite,  several  inches 
in  diameter,  are  frequently  met  with. 

At  Spraggs  Cove,  on  the  island  of  Grand  Manan,  veins  of 
siderite,  (iron  carbonate)  have  been  observed  in  connection  with 
rocks  of  presumably  Huronian  age.  Rocks  of  similar  age  on  the 
Nerepis  River,  in  Kings  county,  also  hold  veins  of  like  composition. 

Beds  of  bog-iron,  as  indicated  by  specimens  in  the  museum  of  the 
University  of  New  Brunswick,  occur  on  the  South-west  Miramichi 
River,  one  mile  below  the  Clearwater  Stream,  and  nineteen  miles 
above  Borestown. 

On  the  Clarendon  road,  in  Queens  county,  and  at  a  point  about  six 
miles  west  of  Gaspereau  station,  small  veins  of  magnetite  have  been 
observed  in  connection  with  massive  dark-gray  quartzites,  and  dark 
argillites,  associated  with  dioritic  and  hornblendic  beds,  of  uncertain 
age.  As  exposed  in  a  pit,  about  twenty  feet  deep,  dug  here,  the  vein 
has  a  width,  of  about  eighteen  inches,  but  is  much  mixed  with  quartz 
and  rock.     It  does  not  invite  further  expenditure. 

On  the  western  side  of  Oak  Mountain,  about  a  mile  distant  from  the 
line  of-  the  New  Brunswick  railway,  and  three  miles  distant  from 
Benton,  beds  of  haematite  have  been  observed  in  rocks,  probably  of 
Cambro-Silurian  age,  but  have  not  been  sufficiently  laid  bare  to  make 
evident  their  extent  or  value. 

On  the  Peabody  farm,  two  miles  south  of  Woodstock,  and  in  a 
position  corresponding  geologically  to  that  of  Oak  Mountain,  loose 
blocks  of  haematite  are  scattered  over  the  land,  but  whether  derived 
from  beds  in  situ  near  by,  or  driftage  from  the  Jacksontown  beds  to 
the  north,  has  not  yet  been  ascertained. 

Copper. 

This  metal  has  been  found  in   the  province  in  the  forms  of  native  Copixr. 
copper,   oxide    of   copper    (cuprite),    sulphides  of    copper    (copper- 
pyrites,   erubescite  or  bomite),  and  the  carbonates  of  copper  (mala- 
chite and  azurite.) 

Native   Copper, — In  the   Triassic  traps  of  the   Island   of   Grand  Native  copper 
Manan,  scattered  nodules  or  irregidar  strings  or  bunches  of  pure 
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copper  have  been  frequently  met  with,  especially  in  the  vicinity  of  the 
South-west  Head.  They  are,  however,  of  small  size,  have  none  of  the 
characteristics  of  true  veins,  and  even  fail  to  show  any  tendency  to 
concentration  at  particular  points.  From  an  economic  point  of  view, 
therefore,  they  are  wholly  without  interest.  The  red  sandstones,  of 
the  same  formation  which  may  be  seen,  but  only  at  very  low  tides,  to 
underlie  the  traps  at  various  points  between  South-west  Head  and  Dark 
Harbour,  are  also  said  to  hold  the  same  mineral. 

Cuprite.  Oxide  of  Copper  or  Cuprite  is  said  to  have  been  found  in  connection 

with  the  sulphides  of  the  metal  during  the  course  of  mining  opera- 
tions on  the  Albert  county  coast,  to  be  presently  noticed,  but  not  in 
quantities  requiring  special  mention. 

Sulphides.  Svlphidea  of  Copper, — These  have  been  reported  from  many  differ- 

ent localities,  and  from  rocks  of  various  ages. 

Copper  ores  of  The  rocks  of  the  Coastal  group,  (Hurr>nian  ?)  are  specially  character- 
southern  coast  ^2^  \^y  ^jjg  occurrence  of  copper  sulphides.  These  rocks,  though  not 
confined  to  the  southern  seaboard,  are  there  very  prominently  develop- 
ed, including  a  large  part  of  the  coast  of  Charlotte  county,  much  of 
that  of  St  John,  and  portions  of  that  of  Albert.  They  embrace 
.  granitoid  gneisses,  talcose  or  hydromica  schists,  chloritic  schists,  gray 
and  purple  slates  and  conglomerates,  felsites,  etc.,  with  numerous 
masses  of  diorite,  all  highly  tilted  and  folded.  To  the  west  of  the  St. 
John  River  they  have  an  average  width  of  four  miles,  forming  a  country 
which,  though  rugged,  is  of  moderate  elevation ;  but,  eastward  of  the 
same  stream,  they  rise  into  much  greater  prominence,  having  in 
eastern  St.  John  county  a  breadth  of  at  least  ten  miles,  and  an 
elevation  of  six  hundred  feet  or  more. 

Comparison  This  series  has  been  compared  lithologically  to  the  rocks  of  the 
bearing  rocks  "Eastern  Townships"  of  Quebec  (formerly  known  as  the  Quebec 
of  Quebec.  group),  and  like  the  latter,  is  generally  cupriferous.  The  ores,  which 
are  usually  the  sulphides,  especially  erubescite  or  bornite  (gray  and 
peacock  ores),  have  been  observed  at  a  great  many  points,  but  (as  is 
also  the  case  in  Quebec),  are  rarely  sufficiently  concentrated  to  offer 
any  attractions  to  the  miner.  Still,  attempts  have  in  several  instances 
been  made  to  develop  them,  of  which  the  most  important  are  the 
following : — 

Atiams  and  Simpson  Islands, — These  are  small  islands  lying  to  the 
east  of  Deer  Island,  on  the  Charlotte  county  coast,  and  not  far  from 
the  entrance  of  La  Tdte  Passage.  Attention  was  first  drawn  to  them 
through  the  occurrence  upon  the  shore  of  Simpson  Island  of  a  quantity 
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of  pale-green  powdery  malachite,  in  which,  upon  examination,  were  Discovery  of 

found  numerous   nodules  or  irregular  lumps  of  black  or  dark-gray  ^PP^^- 

copper  sulphide,  the  malachite  being  evidently  a  secondary  product 

resulting  from  the  action  of  the  sea  on  the  original  and  solid  ore. 

Some  sixty  or  seventy  barrels  of  this  green  carbonate  were  removed  by 

a  local  company  (Messrs.  Lord  and  Dakin)  about  the  year  1863,  but,  Development. 

owing  to  the  influx  of  water,  the  underlying  vein  could  not  be  worked. 

An  attempt  was  then  made  to  strike  the  latter  farther  from  the  shore 

and  upon  higher  ground,  but  owing  probably  to  some  displacement, 

the  effort  was  without  success.     Other  veins,  however,  (Nos.  2  and  3) 

were  thus  discovered,  leading  to  more  or  less  prospecting,  but  for  a 

time  to  no  further  underground  work.     Work  of  all  kinds  was  then 

dropped  for  a  period  of  about  twenty  years,  when  (about  the  year 

1890)  Messrs.  Crow  and  Welter,  associated  with  James  Lord,  of  Ix)rd8 

Cove,  Deer  Island,  sunk  a  shaft  on  vein  Ko.  2  to  a  depth  of  52  feet* 

finding  a   vein  of  about  two   inches  of  copper  glance,  inclosed  in  a 

veinstone,  chiefly  of  quartz,  with  a  thickness  of  eight  inches.     Another 

vein  (No.  4)  was  also  prospected,  while  on  No.  3  a  shaft  was  sunk  to 

a  depth  of  110  feet,  showing  strings  and  veins,  of  which  the  largest 

was  about  five  inches.     A  cross  cut  having  been  made  from  this  for  a 

short  distance,  a  further  descent  of  26   feet  was  made,  but  without 

result     Since  then  no  further  operations  have  been  undertaken.     The 

vein  on  the  beach  (No.  1)  showed  four  feet  wide  of  the  green  carbonate 

with  a  core  of  about  eight  inches  of  copper  glance.     It  is  said  to  have 

yielded,  upon  analysis,  27  per  cent  of  copper,  and  nearly  four  ounces 

of  silver  to  the  ton. 

Adams  Island  is  separated  from  Simpson  Island  by  a  narrow  j^^^j^^  Island 
channel  only,  and  their  position  is  such  as  to  show  that  the  rock  form- 
ations and  veins  of  the  one  are  a  direct  continuation  of  those  of  the 
other.  Upon  Adams  Island  two  companies  have  worked  at  different 
times,  and  several  shafts  have  been  sunk,  the  results  being,  however, 
unsatisfactory.  An  examination  made  during  the  summer  of  1897,  of  a 
pile  of  ore,  lying  near  one  of  these  openings,  showed  this  to  consist 
almost  entirely  of  a  dark-gray  felspathic  ash-rock,  through  which  were 
scattered  irregularly  large  numbers  of  blebs,  consisting  chiefly  of 
erubescite  (peacock  copper),  but  sometimes  of  quartz  or  of  mixtures  of 
both  minerals.  No  appearance  of  a  well-defined  lode  was  observed. 
This  shaft  was  sunk  to  a  depth  of  80  feet. 

At  about  the  same  time  that  mining  operations  were  first  in  pro-  j    »,* 
gross  on  Adams  and  Simpson  islands,  work  of  a  similar  character  was  Passage, 
being  undertaken  upon  the  mainland  on  the  eastern  side  of  La  T^te 
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Passage  and  Passamaquoddj  Bay  (Mascarene  Peuinsula).  The  rocks 
here,  however,  belong  to  a  somewhat  different  geological  horizon  from 
that  of  the  localities  first  named,  while  the  character  of  the  ores  is 
also  not  the  same. 

Wheal  One  of  the  points  upon  the  peninsula  referred  to  at  which  a  consid- 

erable amount  of  work  was  done  was   that  known   as  the    Wheal 


mine. 


Lfouisiana  mine,  opened  by  the  Messrs.  Johnson,  of  Liverpool,  under 
direction  of  Mr.  J.  B.  Key.  This  is  about  ten  miles  from  the  town  of 
St.  George,  and  not  far  north  of  the  promontory  known  as  La  T^te, 
the  rook  being  chloritic  and  talcose  slates  of  Huronian  age.  The  ore 
was  mostly  copper-pyrites,  but  with  this  were  large  quantities 
of  pyrite  and  pyrrhotite,  the  latter  forming  a  large  proportion  of  the 
material  raised.  This  pyrrhotite  is  now  known  to  be,  like  that  of  St. 
Stephen,  nickeliferous.  A  shaft  was  sunk  to  a  depth  of  nearly  one 
hundred  feet,  but  the  returns  were  not  commensurate  with  the  cost, 
and  the  mine  was  soon  abandoned. 

La  Tet«  mine.  One  mile  north  or  north-west  of  the  Wheal  Louisiana  mine  was  the 
La  T^te  copper  mine,  consisting  of  a  shaft  sunk  about  100  feet  on  a 
lode  of  mixed  quartz  and  calcspar  included  between  clay-slates  and 
trap.  Several  other  shafts  were  also  sunk,  but,  as  in  the  case  of  the 
Wheal  Louisiana  mine,  the  ore  obtained  bore  but  an  inconsiderable 
proportion  to  the  associated  rock,  and  operations  were  soon  suspended. 

Coast  of  eastern  St.  John  and  Albert  counties.  This  is  another 
region  in  which  attempts  at  copper  mining  have  been  repeatedly  under- 
taken, but  so  far  with  but  little  success. 

The  rocks  of  this  district,  consisting  of  gray  and  purple  micaceous 
slates  and  conglomerates,  with  granitoid  or  gneissic  beds  and  much 
intrusive  diorite,  are  essentially  the  same  as  those  of  the  Charlotte 
county  coast,  and  the  ores  are  also  similar. 

Vernon  mine.  The  principal  works  undertaken  were  those  of  the  so-called  Vernon 
mine,  situated  directly  upon  the  coast  about  two  miles  east  of  the 
mouth  of  Goose  Creek,  in  St.  John  county,  where  for  a  time  (about 
1865)  not  less  than  forty  men  were  employed,  and  a  considerable 
quantity  of  ore  was  extracted.  The  latter  consisted  essentially  of  cop- 
per glance  or  bornite,  but  copper-pyrites  was  also  met  with,  and  as  a 
secondary  product  more  or  less  malachite — the  veins  being  of  quartz, 
with  some  calcspar  and  chlorite.  Several  veins  were  traced,  two  of 
them  being  described  as  live  feet  and  one  as  twelve  feet  in  width,  but 
the  relative  proportion  of  ore  and  of  veinstone  is  not  now  known. 

Assays.  Assays  of  samples  sent  to  Boston  and  to  Swansea  gave  returns  vary- 
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ing  from  18  to  25  per  cent  of  copper,  but  how  far  these  were  represen- 
tative of  the  general  aversipje  is  only  matter  of  conjecture. 

Apart  from  the  quality  of  the  ore,  the  situation  of  this  mine  was  Unfavourable 
also  such  as  to  make  its  development  a  doubtful  venture ;  for  this  i^'©*^"  ^ 
part  of  the  coast  is  not  only  high  (500  to  600  ft.)  but  rises  from  the 
waters  of  the  bay  with  great  abruptness,  making  it  impossible  to 
secure  safe  wharfage,  while  communication  by  any  other  means  than 
water  is  both  long  and  difficult.  At  the  time  of  the  visit  by  the 
writer  to  these  mines  (in  1863)  the  boarding-house  of  the  workmen 
was  actually  supported  against  the  side  of  the  cliflF  by  being  let  into 
the  nearly  vertical  face  of  the  rock,  while  much  of  the  ore  previously 
mined  and  piled  at  the  foot  of  the  cUft  for  shipment  had  been  washed 
away  by  a  storm.  It  is  now  many  years  since  the  works  were 
. abandoned. 

At  about  the  same  time  that  work  was  being  undertaken  at  the  Williams 
Vemim  mine,  several  other  openings,  known  as  the  Alma,  Gordon  and  "^^"^• 
Williams  mines,  were  made  a  few  miles  farther  east,  in  the  neighbour- 
hood of  Upper  Salmon  River  in  Albert  county.  From  one  of  these, 
the  Williams  mine,  about  100  tons  is  said  to  have  been  taken,  yield- 
ing according  to  the  prospectus  of  the  company  from  28  to  30  per  cent 
of  copper,  but  in  a  recent  visit  to  the  locality  no  indications  of  any- 
thing like  a  distinct  vein  could  be  found,  while  such  specimens  of  ore 
as  were  still  to  be  got  in  the  vicinity  certainly  did  not  seem  to  hold 
out  much  inducement  for  the  expenditure  of  capital. 

For   further   particulars   regarding  the  copper  mines  of  Charlotte, 
St.  John  and  Albert  counties,  reference  may  be  made  to  a  report  x>n  Other  places, 
the  Mines  and  Minerals  of  New  Brunswick  by  the  writer,   published 
by  the  legislature  of  the  province  in  1863. 

Westmorland  County, — About  three  miles  and  a  half  north-east  of  d  >rchester 
the  town  of  Dorchester,  in  this  county,  are  some  beds  of  copper-bearing  ™^'*®- 
rock  which,  a  few  years  since,  attracted  attention,  and  upon  which  a 
considerable  expenditure  was  made,  but  of  which  the  real  interest  is 
rather  scientific  than  economic. 

The  rocks  in  question  are  gray  sandstones  and  conglomerates, 
belonging  to  the  base  of  the  Millstone  Grit  division  of  the  Carbon- 
iferous system,  and  resting  unconformably  upon  red  marly  shales  of 
Lower  Carboniferous  age.  In  the  sandstones  are  contained  numerous 
stems  of  plants,  and  about  these  were  found  deposits  of  copper  glance 
mingled  with  more  or  less  of  the  green  carbonate.  The  remainder  of 
the  rock,  though  showing  no  visible  ore,  was  stated  by  the  manager  of 
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the  property  to  carry  from  four  to  five  per  cent  of  copper  glance. 
Indications  of  ore  were  found  at  intervals  for  a  distance  of  a  mile  and 
a  half.  For  the  purpose  of  developing  the  property,  commodious 
buildings  were  erected  and  mining  and  hoisting  machinery  was  in- 
troduced. A  shaft  was  also  sunk  to  a  depth  of  100  feet,  reaching  the 
underlying  red  beds,  but  no  considerable  body  of  ore  was  discovered  ; 
and  little  return  being  found  for  the  heavy  expenditure  made,  the 
works  were  after  some  months'  trial,  finally  abandoned. 

List  of  The  following  list  of  localities  in  the  southern  counties,  at  which 

soSbera  New  ^^^^^  ^^  copper  ore,  of  greater  or  less  size,  have  been  observed,  is  re- 
Brunswick,      produced  from  the  Report  of  Progress  of  the  Geological  Survey  for 
1870-71  (p.  225),  as  indicating  the  wide  distribution  of  such  ores,  and 
as  possibly  affording  aid  towards  further  exploration  : — 

Charlotte  County. 

Seelf/  Cove, — Quartz  veins  holding  small  quantities  of  copper- 
pyrites  in  a  chlorito-felspathic  rock. 

Seely  Head  (on  the  shore  west  of). — Copper-pyrites  in  small 
quantities  in  red  syenite. 

Seely  Creek. — Copper-pyrites  in  a  quartz  vein  intersecting 
felspathic  rocks. 

Shore  west  of  Crow  Harbour  Island. — Copper-pyrites  and  copper 
glance  in  a  quartz- vein  about  2  feet  wide,  running  through 
greenish-gray  chlorito-felspathic  rocks. 

Cove  oj  Bed  Head. — Copper- pyrites  and  iron-pyrites  dissemi- 
nated through  schistose  talco-micaceous  rocks.  No  distinct 
lode  was  seen. 

McLean* 8  Mills  on  Lockes  Brook  near  Neiv  River. — Copper- 
pyrites  in  quartz  veins.     Quantity  small. 

Negro  Harbour. — Copper-pyrites. 

Beaver  Harbour. — Copper-pyrites  in  quartz  veins  and  dissemi- 
nated in  schistose  diorite  of  Kingston  group :  also  with 
galena,  in  a  quartz  lode  (3  feet  and  a  half  wide)  in  chlorito- 
felspathic  rocks  of  Coastal  group. 

Clark  Point,  Mascarene  sJiore. — Native  copper  and  gray 
copper  ore  in  strings  and  pockets,  in  trap  associated  with 
red  argillites  of  Silurian  age. 

Wheal  Louisiana  Mine.     La  TSte. — Described  above. 

Woodwards  Mine.     Mascarene  shore,     do  do 

Hardwood  Islnnd.     Bay  of  Fundy.         do  do 

Adams  Island.  do         do  do  do 
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Simpson  Island,     Bay  of  Fundy. — Described  above. 
Gampohello  Island,      do         do  do  do 

Grand  Manan.  do         do  do  do 

:St.  John  County. 

Black  River  Settlement, — Copper-pyrites  and  malachite  in  hard 

clay-slate,  containing  remains  of  plants ;  also  copper  glance 

in  limestone. 
Little  Salman   River  (near  mouth). — Copper-pyrites,  in  small 

quantity,  with  much  iron-pyrites,  in  slates. 
Martin  Head, — Erubescite,  in  rocks  of  Coastal  group. 
Goose  Creek  ( Vernon  Mine), — Described  above. 

Albert  County. 

Point  Wolf.  do  do 

Upper  Salmon  River.  do  do 

Blackwood  Blocks  {N,  E,  angle,  Alma  parish), — Malachite. 

Westmorland  County. 

Beech  Hill, — Copper  glance  in  veins  of  quartz,  with  fluorite. 

Kings  County. 

Quispamsis, — Copper-pyrites  with  galena  and  blende  in  gray 

chloritic  Laurentian  gneiss. 
Norton, — On  north  side  of   Dickie  Mountain,  copper  glance 
encrusting  gray  quartzite  of  Kingston  group,  and  overlain 
by  Lower  Carboniferous  limestone  with  galena. 
Springfield — In  Scotch  Settlement,  north  of  Bull  Moose  Hill, 
copper-pyrites  and  copper  glance  in  gray  argillites ;  also  on 
southern  slope  of  Kierstead  Mountain. 
London  Settlement,  parish  of  Kars, — Copper-pyrites  in  rusty- 
weathering  felspathio  sandstones. 
Nerepis    station,   parish    of    Westfield. — Copper-pyrites,   with 
galena  and  iron-pyrites,  in  purple  slates  of  Coastal  group. 
In  northern  New  Brunswick  copper  ores  have  been  observed  in  the  Northern 
vicinity   of  Woodstock,  Carleton  county,   and  Bathurst,  Gloucester  Brunswick, 
county.- 

(a).  Woodstock. — About  three  miles  below  this  town,  the  St.  John 
River  receives,  on  its  right  bank,  a  small  tributary  known  as  Bull 
Creek.  At  the  point  of  junction  and  for  some  distance  up  the  creek, 
the  rocks  consist  of  coarse  gray  syenite,  in  which  are  contained  veins 
of  quartz  carrying  sulphides  of  iron  and  copper.  The  latter  is  mostly 
in  the  form  of  copper-pyrites,  and  is  in  sufficient  quantity  to  have  led. 
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Bathurst 
copper  mine. 


Nipisigiiit. 


on  more  than  one  occctsion,  to  the  formation  of  a  company  to  work  it 
but  without  remunerative  results. 

In  the  town  of  Woodstock  itself,  the  underlying  rocks  appear  to  be 
metalliferous.  In  dipfging  a  sewer,  about  the  year  1896,  a  quantity  of 
ore,  embracing  several  metallic  sulphides,  including  copper  sulphide 
and  galena,  was  obtained  to  the  amount,  it  is  said,  of  500  or  600  lbs. 
The  exact  composition  of  the  ore,  however,  and  its  extent,  have  not 
been  ascertained. 

(6).  BoUfiursL — At  the  falls  of  the  Tete  a  Gauche  River,  eight  miles 
from  this  town,  the  metamorphio  slates  of  this  region,  described  as 
manganiferous,  carry  also  certain  quantities  of  copper.  This  is  is  the 
form  of  the  yellow  sulphide,  associated  with  iron-pyrites,  and  is  con- 
tained in  well  defined  lodes,  of  which  not  less  than  seven  occur  within 
a  space  of  sixty  feet,  and  have  in  some  instances  a  width  of  five  or  six 
feet.  A  number  of  openings  were  made  on  these  latter  about  the  year 
1859  or  1860,  the  product,  in  connection  with  that  of  the  manganese 
beds  near  by,  being  shipped  to  England,  but  soon  after  all  further 
operations  were  abandoned  and  have  not  since  been  renewed.  Accord- 
ing to  analysis  made  by  the  late  Dr.  James  Robb,  the  copper  ore, 
when  dressed,  would  be  worth  about  £35  per  ton. 

At  the  mouth  of  the  Nipisiguit  River,  about  three  miles  from  Bath- 
urst and  about  ten  miles  from  the  locality  on  the  Tete  a  Gauche  last 
described,  the  strata  which  form  the  basal  beds  of  the  Carboniferous 
formation,  consisting  of  conglomerate,  sandstone  and  shale,  hold  small 
irregular  seams  of  bituminous  coal,  intimately  mixed  with  which  occur 
irregular  masses  and  veins  of  sulphide  of  copper  and  malachite.  They 
thus  resemble  the  copper-bearing  strata  near  Dorchester,  in  Westmor- 
land county,  described  above,  and  like  them  have  been  supposed  to 
afford  indications  of  sufficient  promise  to  justify  expenditure  for  their 
extraction.  It  is  stated  that  about  the  year  1859  some  20  or  30  tons  of 
ore  was  shipped  from  these  deposits.  The  anticipations,  however,  as 
to  their  productiveness  were  not  realized,  and  work  thereon  was  soon 
abandoned.  At;  present,  like  the  beds  at  Dorchester,  they  are  only 
interesting  as  helping  to  indicate  the  metalliferous  character  of  the 
underlying  systems  from  which  these  conglomerates  and  ores  were 
derived,  and  as  illustrating  one  of  the  methods — that  of  the  reduction 
by  vegetable  matter  of  soluble  metallic  salts  and  their  consequent 
conversion  into  sulphides, — by  which  this  class  of  ores  may  have  been 
formed. 
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Nickel. 

In  the  Report  of  Progress  of  the  Geological  Survey  of  Canada  for 
the  years  1870-71,  an  account  is  given  of  the  geology  of  Charlotte 
county,  in  connection  with  which  reference  is  made  to  a  group  of  dio- 
ritic  rocks,  presumably  of  Huronian  age,  as  occurring  a  short  distance  Original 
to  the  eastward  of  the  town  of  St.  Stephen.  These  same  rocks  are  fur-  ^^'^^^'y- 
ther  described  as  being  traversed  by  fine  veins  of  dark -green  serpen- 
tine, which,  as  shown  by  an  analysis  of  Dr.  T.  Sterry  Hunt,  carried  a 
certain  percentage  of  chromic  oxide  and  of  nickel.  This  was  the  first 
intimation  of  the  existence  of  nickel  in  New  Brunswick. 

A  few  years  later,  in  consequence  probably  of  the  discoveries  then 
being  made  at  Sudbury,  Ontario,  attention  began  to  be  directed  to  the 
existence,  in  connection  with  the  St  Stephen  rocks,  of  considerable  de- 
posits of  pyrrhotite,  some  of  which,  upon  analysis,  also  showed  a  small 
percentage  of  nickel.  The  first  deposit  of  this  mineral  was  observed 
on  the  bank  of  the  St.  Croix  River  at  the  Union  mills,  about  100  yards 
below  the  bridge  at  that  point.  A  second  deposit  was  struck  soon  af* 
ter  in  sinking  a  well  on  the  property  of  Mr.  Stephen  Hitchings  about 
half  way  between  the  Union  mills  and  cotton  mills  in  Milltown.  The 
Union  mills  deposit  was,  as  exposed  on  the  bank  of  the  river, 
about  30  feet  wide,  and  was  at  first  pronounced  to  be  an  arsenical 
iron  of  no  value.  A  later  analysis  showed  it  to  contain  J  of  1  per  Analysis, 
cent  of  nickel.  In  1880  a  similar  deposit  was  found  on  the  Bass  wood 
Ridge  road,  on  the  property  of  Mr.  Ed.  Hall,  and  was  also  considered 
of  no  value.  Mineral  rights  were,  however,  leased  from  Mr.  Hall  by 
Messrs.  Gilbert  Ganong  and  James  Bixby,  and  subsequently  by  Mr. 
Jerry  Carrell,  while  about  the  same  time  the  examination  of  the  sur- 
rounding country  having  been  made  by  Mr.  C.  A.  Boardman,  showing 
a  wide  distribution  of  the  pyrrhotite.  The  last-named  gentleman  and 
Mr.  W.  F.  Todd,  both  of  St.  Stephen,  secured  mineral  rights  on  a 
number  of  other  lots,  and  steps  were  at  once  taken  to  determine 
their  value.  On  a  lot  known  as  the  Rogers  lot,  a  cut  of  175  feet  was  Exploitation, 
made  through  the  mineral  without  any  indication  of  a  break  in  the 
ore.  In  1893,  a  dozen  holes  were  made,  over  an  extent  of  country  about 
two  miles  square,  and  ore  was  found  in  most  of  them.  In  the  fall  of 
1896,  Mr.  Jerry  Carroll  sunk  a  shaft  about  20  feet  deep  on  the  Hall  lot,  Carroll 
and  in  1891  a  shaft  was  sunk  to  about  the  same  depth  on  the  Rogers  P'^P^'^y- 
lot.  The  ore  on  the  surface  assayed  only  about  eight-tenths  of  1  per 
cent,  but  further  down  was  found  to  be  better,  running  from  1  '25  to 
3'  10  per  cent  of  nickel.  Most  of  the  analyses  ranged  from  1  75  to  2 
per  cent,  but  some  ore  from  the  Carroll  shaft  had  no  nickel  in  it,  and 
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ConoUuions. 


Later 
observations. 


Observatious 
of  H.  P. 
Brumell. 


some  on  one  lot  showed  over  4  per  cent.  The  ores  contain  small 
portions  of  copper  as  well  as  nidicel,  and  in  several  of  them  small  per- 
centages of  gold  and  silver  are  said  to  have  been  found. 

From  the  above  data,  for  the  most  part  kindly  furnished  by  Mr.  C. 
A.  Boardman,  two  conclusions  may  be  drawn,  first,  that  the  ore  is 
spread  over  a  large  area  and  in  considerable  quantity,  and,  secand, 
that  the  nickel  contents  are  subject  to  considerable  variation.  The 
first  of  these  conclusions  has  been  fully  confirmed  by  the  personal  ob- 
servations of  the  writer.  During  the  summer  of  1897,  a  visit  was  made 
to  the  district  in  question,  and  a  somewhat  careful  examination  made 
of  the  more  important  of  the  localities  referred  to  above.  The  expo- 
sures on  the  Rogers  lot  were  particularly  noticeable,  the  trench  of  175 
feet  showing  for  the  greater  part  of  this  distance  a  nearly  solid  bed  of 
pure  pyrrhotite.  Towards  the  southern  end,  however,  is  a  mass  of 
dark  diorite,  into  which  the  pyrrhotite  seems  to  graduate  and  which 
itself  contains  considerable  quantities  of  the  latter  ;  while  resting  on 
both,  and  forming  a  capping  of  indefinite  extent  on  either  side,  is  a 
mass  of  ferruginous  conglomerate,  doubtless  of  comparatively  recent 
origin,  and  resulting  from  the  ofldation  of  the  pyrrhotite  through  ex- 
posure to  air  and  water.  Particles  of  copper-pyrites  could  be  seen  here 
and  there  through  the  mass  of  rock.  A  shaft  sunk  to  the  depth  of  17 
feet  failed  to  pass  through  the  pyrrhotite,  though  irregular  masses  of 
diorite  were  found  to  be  contained  in  it.  In  the  fields  around,  low 
ledges  of  similar  rock  outcrop  at  no  great  distance  from  the  trench, 
and  are  distinctly  but  not  coarsely  crystalline,  and  without  evident 
stratification.  At  the  Carroll  mines  on  the  JBall  farm,  about 
a  furlong  east  from  the  last,  the  beds  exposed  are,  as  before,  nearly  all 
pyrrhotite,  and  have  been  penetrated  to  a  depth  of  22  feet. 

In  the  year  1890,  an  examination  of  the  nickel  deposits  about  St. 
Stephen  was  made  by  Mr.  H.  P.  Brumell,  with  results  essentially  the 
same  as  those  above  given.''^  In  addition  to  the  localities  described 
above,  reference  is  made  to  beds  at  Moore  Lake,  eight  miles  east  of 
St.  Stephen,  where  a  shaft  has  been  sunk  on  one  of  two  parallel  veins, 
respectively  12  and  7  inches  wide,  and  only  a  few  inches  apart.  In 
this^shaft,  at  the  depth  of  about  15  feet,  the  two  small  veins  were 
found  to  come  together  and  to  show  a  strong  and  highly  mineralized 
ore-body.  An  assay  of  this  ore  by  W.  French  Smith,  of  Boston, 
gave:— 

Copper,  to  the  ton 8  *  00  lbs. 

Nickel      do  12  46  do 


♦Annual  Report,  Geol.  Surv.  Can.,  vol  V.  (N.S.),  1890-91,  p.  112  88. 
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Compared  with  the  well  known  deposits  of  Sudbury,  Ontario,  the 
nickel-bearing  rocks  of  St.  Stephen  show  many  features  of  close  res- 
emblance. ' 

1.  The  St.  Stephen  beds,  like  those  of  Sudbury,  consist  of  basic  in-  C9mpari8on 
trusive    rocks,  such    as  diorite  and   diabase,  with  probably   gabbro  ^^  Sudbury 
and  norite,  associated  with  heavy  beds  of  quartzite. 

2.  As  at  Sudbury,  the  pyrrhotite  would  seem  to  be  a  normal  con- 
stituent of  the  dioritic  rock  and  not  an  intrusion  in  the  latter.  The 
rock  has  not  yet  been  subjected  to  petrographical  examination,  but  it 
is  highly  probable  that  on  the  one  hand  the  felspars  and  iron-magnesian 
silicates  of  which  the  rocks  consist  and  the  nickel-bearing  pyrrhotites 
on  the  other,  represent  successive  separations  by  cooling  from  the  same 
fluid  or  semi-fluid  magma,  thus  accounting  for  the  graduations  between 
them  and  their  intimate  interblending. 

The  association  of  the  St.  Stephen  nickel  ores  with  serpentine, 
diallage,  bronzite,  actinolite  and  picrolite  is  also  interesting,  such  asso- 
ciation having  been  observed  not  only  at  Sudbury  but  in  New  Cale- 
donia, Oregon,  the  Urals,  North  Carolina  and  Silesia. 

3.  The  St.  Stephen  rocks,  like  those  of  Sudbury,  are  referable  to 
the  Huronian  system,  and  were  probably  formed  under  like  conditions. 

4.  The  heavy  capping  of  gossan  covering  the  St.  Stephen  pyrrhotites 
has  its  counterpart  at  Sudbury,  and  is  in  each  case  indicative  of  the 
large  bodies  of  mineral  below. 

On  the  other  hand. 

5.  While  portions  of  the  St.  Stephen  ore  show  little  more  than  a  trace 
of  nickel  and  the  maximum  so  far  attained  does  not  exceed  4  per  cent, 
the  pyrrhotite  of  Sudbury  rarely  carries  less  than  2J  per  cent,  and 
frequently  averages  4  per  cent. 

From  the  above  it  would  appear  that  while  the  general  similarity  of  Possible 
the  St.  Stephen  and  Sudbury  deposits  in  geological  age,  lithological  ^"^^J^e. 
characteristics,  mineral  associations  and  probable  origin,  favour  the 
belief  that  the  former,  like  the  latter,  may  be  a  profitable  source  of 
nickel-supply,  the  relatively  low  percentage  of  this  metal  as  found  at 
St.  Stephen  is  adverse  to  this  conclusion.  But  the  variability  of  the 
nickel-contents  of  pyrrhotite  deposits,  not  only  at  the  localities  named, 
but  at  others  from  which  considerable  quantities  of  this  metal  are 
derived,  make  it  at  least  possible  that  portions  of  the  deposit  may  be 
much  richer  than  any  yet  recognized.  Considering  the  large  extent 
and  thickness  of  the  deposit  this  is  quite  possible,  and  could  probably 
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be  determined  at  no  great  cost  by  the  selection  and  analysis  of  samples 
from  many  different  parts  of  the  field.  As  a  contribution  in  this 
direction  a  number  of  such  samples  have  been  collected  by  the  writer, 
but  have  not  yet  been  submitted  to  analysis.  A  series  of  borings  with 
the  diamond  drill  now  under  the  control  of  the  Provincial  Govern- 
ment, would  doubtless  also  give  much  valuable  information  in  the 
same  direction. 

It  may  be  mentioned  in  this  connection  that  during  the  working 
of  the  so-called  Woodward  Mine  at  La  Tete,  elsewhere  described  in 
this  Report,  large  quantities  of  pyrrhotite  were  removed  in  connection 
with  chalcopyrite,  and  it  has  been  stated  that  these  ores,  like  those  at 
St.  Stephen,  are  nickeliferous,  but  to  what  extent  the  writer  has  not 
been  informed. 

Antimony. 


First 
discovery. 


Otolog^cttl 
horizon. 


Area  of 

antimony 

deix)6its. 


Native 
antimony. 

Development. 


Prince  William^  York  county. — The  existence  of  ores  of  this  metal 
in  New  Brunswick  was  first  made  known  about  the  year  1863,  through 
the  discovery  of  a  deposit  of  stibnite,  or  sulphide  of  antimony,  in  the 
parish  of  Prince  William,  York  county.  The  locality  is  about  twenty- 
five  miles  from  the  city  of  Fredericton  and  about  three  miles  from  the 
St.  John  River,  being  very  near  the  summit  of  a  somewhat  elevated 
tract  overlooking  Lake  George  and  the  vallej  of  the  Pokiok  River. 

The  rocks  exposed  in  the  vicinity  consist  of  alternating  beds  of 
slate  and  quartzite,  being  part  of  a  wide  belt  of  such  rocks  travers- 
ing the  central  counties,  and  supposed  to  be  of  either  Cambrian  or 
Cambro-Silurian  age,  though,  so  far  as  at  present  known,  without 
recognizable  fossils.  The  beds  are  very  highly  disturbed,  and  show 
abundant  evidence  of  metamorphism,  connected,  no  doubt,  with  the 
close  association  of  the  strata  with  masses  of  intrusive  granite,  which 
may  be  seen  in  situ  within  a  mile  of  the  principal  deposits  of  ore. 
These  latter  occur  in  connection  with  veins  of  milky  quartz,  some  of 
which  appear  to  be  coincident  with  the  bedding,  though  more  com- 
monly intersecting  this  at  various  angles.  The  total  area  over  which 
lodes  bearing  antimony  were  found  was  about  350  acres,  the  quartz 
veins  varying  from  a  few  inches  to  six  feet,  in  which  those  of  stibnite 
occurred  partly  in  a  network  of  fine  veinlete  and  partly  in  more  conaider- 
able  masses,  sometimes  attaining  a  thickness  of  twelve  or  fifteen  inches. 
In  some  parts  of  the  workings  very  fine  specimens  of  native  antimony 
were  met  with. 

The  first  company  to  undertake  active  operations  at  Prince  William 
was  the  Lake  Oeorge  Mining  and  Smelting  Company,  their  location 


Digitized  by 


Google 


•AMY.]  ANTIMONY.  31    M 

being  that  of  the  old  "  Hibbard  property,"  adjoining  the  road  to  Lake 
George,  and  about  three  miles  from  Prince  William.  At  this  place  a 
considerable  quantity  of  ore  was  raised,  followed  by  the  erection  of  a 
somewhat  extensive  plant  including  crushers,  rolls,  jiggs,  etc.,  and, 
somewhat  later,  works  for  desulphurization  and  smelting.  When  in 
full  operation  these  works  yielded  fifteen  tons  of  metal  every  six  weeks, 
the  charges  (of  500  cwt.)  affording  from  45  to  55  per  cent  of  regulus. 
The  product  was  partly  exported  in  cubes  or  ingots  to  the  United 
States,  and  was  partly  employed  on  the  ground  in  the  manufacture  of  Manufacture 
babbit  metal,  by  admixture  with  lead,  copper  and  tin.  The  value  of  nietal. 
the  regulus  was  quoted  on  the  ground  at  12  to  14  cts.  per  pound  ;  that 
of  the  babbit  metal,  according  to  quality,  from  20  to  50  cts.  per  pound. 

The  manufacture  of  the  above  products  was  continued  for  several 
years,  but  a  continued  decrease  in  the  demand  for  the  metal,  with 
increased  protective  duties  imposed  by  the  government  of  the  United 
States,  soon  made  it  difficult  to  carry  on  the  work  with  profit.  At  Ditticulties. 
the  same  time,  discoveries  having  been  made  of  antimony  lodes  upon 
adjacent  properties,  the  competition  of  rival  companies,  with  more  or 
less  litigation  arising  out  of  disputed  claims,  tended  still  further  to 
hinder  progress.  It  was  then  determined  to  export  the  ore  in  the  raw 
state,  this  being  hauled  to  Magaguadavic  station  on  the  Canadian 
Pacific  Railway  for  shipment.  At  the  same  time  an  entire  change  in  Cliuuge  of 
the  destination  and  use  of  the  material  was  made,  almost  the  whole  *^I*P'*^^'^"- 
product  being  sent  to  the  town  of  Medford,  Mass.,  and  there  used  in 
connection  with  processes  for  the  vulcanization  of  rubber.  To  supply 
this  demand,  about  eighty  men  were,  in  the  year  1883,  employed  in  the 
Brunswick  mines,  and  during  five  months  of  that  year  about  29  tons 
of  ore  was  exported,  a  shaft  being  sunk  to  the  depth  of  about  300 
feet.  This  business  also  appears  to  have  been  short-lived,  as  about*  the 
year  1890  all  work  was  suspended.  The  property  of  the  Brunswick 
company,  originally  known  as  the  Hibbard  property  is  now  in  the 
hands  of  trustees,  resident  in  Haverhill,  Mass.  The  other  properties 
are  a  portion  of  the  Lawrence  estate  owned  in  St.  John,  N.B. 

As  to  the  quantity  or  quality  of  the  antimony  ores  of  Prince  William  Quantity 
there  can  be  but  little  question.  The  distance  from  the  Hibbard  shafts  ^^' 
to  those  opened  later  by  the  Messrs.  Lawrence,  is  nearly  half  a  mile, 
and  at  many  points  in  the  interval,  as  well  as  about  each  of  these 
centres,  which  apparently  occupy  different  sides  of  an  anticlinal  fold, 
quartz  veins  are  numerous  and  generally  metalliferous.  There  was 
also  no  sign  of  diminution  in  the  quantity  of  the  ore  as  followed  in 
depth,  but  on  the  contrary,  a  tendency  to  greater  concentration,  with 


Digitized  by 


Google 


32  M 


NEW    BRUNSWICK. 


a  replacement  to  some  extent  of  stibnite  by  native  antimony.  The- 
question  of  the  future  working  of  the  deposits  is  therefore  mainly  one 
of  demand. 

Demand.  Frorn  statements  contained  in  The  Mineral  Industry^  it  appears  that 

the  domestic  production  of  antimony  ore  in  the  United  States  in 
1897  amounted  to  500  short  tons,  averaging  45  per  cent  of  antimony. 
The  production  of  the  metal,  amounting  to  750  tons  was,  therefore 
chiefly  derived  from  imported  ore.  A  great  part  of  the  antimony 
employed  there  is,  however,  imported  in  the  refined  state.  There 
should,  therefore,  be  a  good  market  for  antimony  in  the  United  States^ 
but  the  prices  are  lower  than  those  ruling  some  years  ago. 

Proposed  It  has  been  recently  stated  in  the  public  press  that  the  mines  at 

reBumption  of  Pi.ijice  William  are  to  be  reopened  by  a  company,  and  that  preparations* 

for  that  purpose  are   now   in  progress,   under  direction  of  Messrs. 

Hammond  and  -  Adriance. 

Analyses.  The  following  are  analyses  of  the  Prince  William  ores : — 

1.  Sample  sent  to  England. 

Sulphide  of  antimony 6070  per  cent. 

iron 1S7 

SiUoa 47-43 

10000        " 

2.  Sample  analysed  by  Dr.  A.  A.  Hayes,  Boston,  Mass. 

Antimony 59*00  per  cent. 

Sulphur  and  rock 4100        " 

3.  Sample  analysed  by  Dr.  Hayes  (Silliman*8  Joum.  Jan.,  1863). 

Sulphide  ot  antimony 36*00  per  cent 

This  sample  contained  some  silver. 

4.  Analysis  by  James  R.  Chilton  &  Co.,  New  York, 

Antimony 66*00  per  cent 

Iron -60 

Sulphur 23*40 

SUica 1000 

5.  Three  analyses  by  W.  W.  Bailey. 

1.  2.  3. 

per  cent,  per  cent,  per  cent 

Antimony 08  98  701  6900 

Sulphur 28  86  28*4  27*28 

Iron 85  "0  '86 

Gangrue 81  1*5  1*50 

99  50        10000  98*63 

Springfield^  Kings  county : — "  Small  quantities  of  stibnite  or  sulphide 
of  antimony  have  been  found  in  connection  with  dioritio  rocks  which 
are  either  intrusive  or  of  Laurentian  age  near  Sunnyside  Lake  in  the 
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Scotch  Settlement,  parish  of  Springfield,  Kings  county.  A  small  Antimooy 
portion  only  of  the  vein  has  been  disclosed  by  the  removal  of  the  soil,  settlement, 
and  little  is  known  of  its  extent  or  value."  Kings  county. 

The  above  extract  is  from  the  Report  of  Progress  for  1870-71.  No 
further  developments  in  the  loccJity,  so  far  as  known  to  the  writer, 
have  since  been  made. 

TIN. 

A  specimen  of  oxide  of  tin,  labelled  "  Pokiok,"  was  some  years  ago  Discovery, 
noticed  as  occurring  in  a  collection  of  New  Brunswick  minerals  made 
by  Dr.  Abraham  Gesner,  in  connection  with  his  geological  explorations 
of  the  province  in  1839  and  subsequent  years.     The  specimen,  which 
is  quite  small,  is  now  in  possession  of  the  writer. 

Though  the  locality  given  above  is  very  indefinite,  the  more  Doubts  re- 
so  as  there  are  several  Pokiok  rivers  and  settlements  in  the  province,  ]^j^^^ 
there  would  seem  to  be  little  doubt  that  the  place  from  which  the 
specimen  came  was  in  the  vicinity  of  the  Pokiok  River  in  York  county ; 
for  this  is  the  best  known  of  the  localities  bearing  that  appellation, 
while  the  geological  age  and  structure  of  the  region  are  such  as  to 
render  the  occurrence  of  this  metal  there  very  probable.  The  river 
referred  to  traverses  a  district  partly  occupied  by  metamorphic  slates 
and  sandstones  and  partly  by  granites,  for  portions  of  its  length 
running  along  the  line  of  contact  of  the  two.  It  is  in  just  such  situa- 
tions that  the  tin  of  Cornwall  and  other  countries  is  found  to  occur. 
It  is  also  to  be  noticed  that  it  is  in  this  same  district  that  antimony, 
a  mineral  often  associated  with  tin,  is  abundantly  met  with,  as  at  the 
Prince  William  mines.  Finally,  at  the  town  of  Waterville,  Maine,  in 
rocks  which  appear  to  be  the  equivalents,  if  not  the  direct  extension  of 
those  of  Prince  William,  in  New  Brunswick,  small  quantities  of  tin 
have  been  found. 

There  is,  therefore,  some  possibility  that  this  important  ore  may  yet 
be  found  in  available  quantities.  Unfortunately  the  aspect  of  the  ore, 
when  not  crystallized,  is  of  such  a  character  as  to  attract  little  atten- 
tion from  the  ordinary  observer,  and  hence  it  may  readily  be  over- 
looked. So  far  all  search  for  the  precise  locality  from  which  Dr. 
Goner's  specimen  was  derived  has  proved  fruitless. 

Lead  and  Silver. 

No  pure  or  native  silver  is  known  to  occur  in  New  Brunswick,  but  Occurrtnoe  of 
veins  of  galena  or  sulphide  of  lead,  met  with  at  various  points,  usually  ^®"**  ^^ 
3  galenJL 
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carry  a  certaia  percentage  of  ailver,  making  it  necessary  that  the  two 
metals  should  be  considered  together. 

foraaSoni  "^^^  geological  formations  in  which  galena  has  been  observed,  include 

the  Laurentian,  the  Huronian,  the  Cambrian  and  Cambro-Silurian,  the 
Silurian  and  the  Lower  Carboniferous.  In  most  instances  the  amount 
is  small.  In  the  following  descriptions  the  localities  are  taken  by 
counties. 

Charlotte  County. 

Frve  IsUnd  Frye  Island. — The  geology  of  this  island,  also  known  as  L'Etang 
Island,  and  situated  near  the  mouth  of  L'Etang  Harbour,  is  com- 
plicated, and  is  fully  described  in  the  Geological  Survey  Report 
for  1 870-71  (p.  86).  Of  the  rocks  met  with,  the  most  important  in  the 
present  connection  is  a  series  of  limestones,  in  part  dolomitic,  and 
associated  with  quartzites,  that  form  the  shore  of  that  portion  of  the 
island  which  overlooks  the  "  Back  Bay."  They  are  quite  similar  to 
rocks  to  be  presently  noticed  both  on  the  mainland  of  Charlotte  county 
and  in  St.  John  county,  and,  with  the  latter,  have  been  referred  to  the 
Laurentian  system.  Intersecting  these  limestones,  which  also  carry 
more  or  less  serpentine,  are  a  number  of  well-defined  lodes  consisting 
mainly  of  quarts,  but  containing  also  considerable  quantities  of  barite 
Character  and  ^^^  fluor-spar,  besides  veins  of  galena.  One  of  these  lodes,  when 
associations,  stripped,  showed  a  width  of  from  six  to  eight  feet,  with  a  course  about 
east-north-east,  while  two  other  lodes,  each  about  six  feet,  and  approxi- 
mately parallel,  approached  the  first  with  a  course  about  north-east 
or  nearly  that  of  the  inclosing  strata.  Portions  of  these  lodes  contain 
numerous  small  veins  of  galena,  sometimes  associated  with  blende  or 
pyrite,  but  no  considerable  body  of  ore  was  visible.  Beyond  stripping 
the  lodes  and  the  firing  of  a  few  blasts,  no  attempt  has  been  made  to 
mine  the  ore. 

Campobello. — At  several  points  on  this  island,  veins  of  galena, 
usually  in  association  with  sphalerite  or  zinc  blende  have  been  observ- 
ed, but  at  one  point  only  have  they  been  found  large  enough  to  lead 
to  any  expenditure  of  capital.  This  point  is  near  the  eastern  extremity 
WelchpooL  o^  ^^^  harbour  of  Welchpool,  not  far  from  the  former  residence  of 
Admiral  Owen,  where,  nearly  forty  years  ago,  a  quantity  of  the  above 
ores,  chiefly  galena,  was  found  to  occur  in  connection  with  a  series 
of  chloritic  and  hornblendic  strata,  probably  of  Huronian  age.  A 
level  being  opened  in  the  bank,  not  far  above  high-water  mark,  several 
tons  of  very  good  ore  were  extracted,  but  while  the  vein,  as  first  ex- 
posed, was  several  feet  wide,  consisting  of  galena  with  associated  barite 
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and  pyrite,  at  the  distance  of  twenty  feet  or  so  it  dwindled  down 
to  a  thickness  of  only  a  couple  of  inches.    It  was  then  abandoned. 

In  this  connection,  it  is  of  some  importance  to  notice  that  ores  of  Lead  orea  of 
lead  have  been  observed  at  a  number  of  localities  in  the  neighbouring  ' 

distiict  of  Washington  county,  Maine,  some  of  which«  as  near  Lubec, 
have  at  times  been  the  basis  of  more  or  less  extended  mining 
operations. 

On  the  Magaguadavic  River,  half  a  mile  below  the  village  of  St. 
George,  is  a  small  island  upon  which,  it  is  said,  a  vein  of  galena  occurs, 
yielding  masses  of  pure  ore  as  large  as  a  barrel. 

St.  John  County. 

Frenchman  Creek,  Parish  of  Lancaster, — The  rocks  of  this  locality  Lancaster, 
bear  much  resemblance  to  those  of  Frye  Island,  Charlotte  county? 
and  are  almost  certainly  of  Laurentian  age.  The  principal  rock  is  a 
whitish  or.  cream-coloured,  more  or  less  siliceous  limestone,  becoming 
in  parts  dolomitic  ;  but  with  this  are  dark-gray  to  black  rubbly 
slates,  while  a  little  to  the  north,  and  covering  a  space  of  many  acresi 
are  very  heavy  beds  of  dark-gray  quartzite.  In  visiting  the  locality  in 
1897,  a  trench  was  found  to  be  in  process  of  excavation  on  a  bed  of 
dolomite,  disclosing  a  series  of  small  veins,  from  one  to  three  inches  in 
width,  in  which,  besides  quartz,  was  contained  a  quantity  of  galena 
associated  with  honey-yellow  sphalerite  or  zinc  blende  f^id  some  tetra- 
hedrite.  Stainings  of  green  and  blue  copper  carbonates  were  also 
noticeable. 

The  locality  is  on  the  farm  of  Mr.  Jno.  Burchell,  and  was  being  pros- 
pected by  Mr.  C.  J.  Weldon,  of  St.  John.  The  amount  of  work,  how- 
ever, so  far  done,  has  been  too  small  to  aflfbrd  any  data  for  an  estimate 
of  its  value.  Samples  having  been  sent  for  analysis  to  the  office  of  the 
Survey,  and  there,  freed  from  all  gangue,  the  metallic  sulphides  were 
found  by  Dr.  Hoffmann  to  contain  no  gold,  but  to  carry  silver  to  the 
extent  of  25*08  ounces  to  the  ton  of  2000  lbs. 

Musquash  Harbour ,  West  side, — The  Laurentian  syenites  which  occur  Musquash 
here,  carry  veins  of  white  quartz  holding  sulphides  of  copper  and  lead,  harbour. 
A  specimen  of  the  pure  galena,  assayed  by  Dr.  B.  J.  Harrington,  in 
the  laboratory  of  the  Geological  Survey,  yielded  14*219  ounces  to  the 
ton.*     The  extreme  hardness  of  the  country-rock,  as  compared  with 
that  of  Frenchman  Creek,  is  against  its  profitable  working. 

•Beport  of  Progress,  Geol.  Surv.  Can.,  1877-78,  p.  52  o. 
3J 
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Kings  County. 

The  following  localities  are  quoted  in  the  reports  of  the  (Geological 
Survey  as  showing  small  veins  of  galena  : — 

Norton, — ^The  veins  are  in  Lower  Carboniferous  limestone  resting 
upon  the  Huronion  rocks  of  Dickie  Mountain.  They  were  observed 
as  early  as  1863,  but  have  not  b^n  considered  sufficiently  important 
to  warrant  exploration. 

Haimnond  River ^  near  Wanamake's  Inn,  parish  of  Upham.  Galena, 
with  copper-pyrites,  in  quartz  veins  penetrating  dioritic  and  petro- 
siliceous  rocks  of  Huronian  age.  The  veins  are  small  but  carry  a  little 
silver.  An  assay  by  Dr.  F.  D.  Adams  gave,  silver  3*099  ounces  to 
the  ton. 

Quispamsis, — Cralena  with  pyrites  and  blende,  in  Laurentian  gneiss. 
Gloucester  County. 

The  localities  in  this  county  at  which  ores  of  lead  have  been 
observed  are  three  in  number,  viz.,  the  Nigadoo  River,  the  north 
branch  of  Elm-tree  River  and  Rocky  Brook,  a  tributary  of  the  Nipisi- 
guit.  All  are  within  moderate  distance  of  the  town  of  Bathurst,  and 
not  far  from  the  line  of  the  Intercolonial  Railway,  but  in  tracts  which 
are  still  wooded,  and  somewhat  difficult  of  access. 

At  each  of  the  localities  named,  some  little  work,  chiefly  of  a  pros- 
pecting character,  has  been  done,  but  at  the  time  of  the  visit  of  the 
writer  to  the  vicinity  this  had  been  suspended,  the  trenches  and  shafts 
were  filled  with  water,  and  nothing  could  be  learned  by  personal 
inspection.  The  locality  upon  the  Nigadoo  River,  however,  was 
visited  by  Dr.  Ells  in  1879,  and  again  in  1881,  after  mining  opera- 
tions had  been  commenced,  and  the  ore  was  described  by  him  as  being 
of  good  quality.*  That  of  Rocky  Brook  was  similarly  examined  by 
the  late  Edward  Jack,  C.E.,  of  Fredericton,  on  behalf  of  the  Provin- 
cial Government,  and  was  described  as  showing  a  vein  of  quartz 
carrying  more  or  less  galena  and  pyrite,  with  a  total  width  of  twenty 
feet.  An  assay  of  the  ore  by  Prof.  H.  O.  Hoffman,  of  the  Massa- 
chusetts Institute  of  Technology,  is  also  quoted,  as  yielding  1 1  ounces  of 
silver  and  0*24  ounces  of  gold  to  the  ton.  Another  analysis  (by  Prof. 
Ricketts,  of  New  York)  yielded  14*20  ounces  of  silver  per  2000  pounds 
of  the  ore,  as  submitted. 

In  the  printed  prospectus  of  the  Elm-tree  Silver  Mining  Com- 
pany, it  is  stated  that  about  800  pounds  of  ore  were  taken  out  from  a 

*  Report  of  Progress,  GeoL  Surv.  Can.,  1S79-80,  p.  45  D. 
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six-foot  lode  upon  their  property,  an  assay  of  which  (by  J.  D.  Marsh, 
New  York),  gave  silver  to  the  value  of  $182  to  the  ton,  lead  $72  and 
a  trace  of  gold.  Another  assay  (by  Frank  L.  Bartlett,  State  Assayer 
of  Maine)  gave  silver  9  ounces,  gold  2  penny- weights,  lead  73  per  cent. 

The  prospectus  of  the  Nigadoo  Silver  Mining  Company  quotes  the  Asseys  of 
following  analyses  of  ore  from  their  property  : —  Nigadoo  oree. 

Saokvills,  June  22nd,  1881. 
Assay  of  Oalena, 

(1).  Lead  613  lbs.  to  ton  of  2,000  lbs. 
Silver  81  oz.  to  ton  of  lead. 
Grold,  slight  traces. 

(Signed),  J.  Bubwash, 

August  8th,  188L 

(2).  Lead  71  per  cent  or  1,420  lbs.  to  ton. 
Silver  36*3  oz.  troy  to  ton  of  ore. 
Nearly  50  oz.  to  ton  of  lead. 
Value  about  $119  per  ton. 

(Signed),  John  Burwash. 

(3).  Metallic  contents  per  ton  of  2,000  lbs. 

Gold,  at  present  value  U.  S.  cy $0*51 

Silver  in  troy  oz  7267 81*39 

Lead  per  cent       60*75 6075 

Total  assay  value $14265 

(Signed  and  sealed),  F.  L.  Babtlett 

State  Assayer, 
Portland,  Maine,  Aug.  15th,  1881. 

Gold. 

The  consideration  of  the  occurrence  of  this  metal  in  New  Brunswick  Reported 
must,  with  our  present  information,  be  rather  a  discussion  of  probabi-  discoveries, 
lities  than  a  statement  of  facts.  It  is  true  that  numerous  reports  of 
its  discovery  have  from  time  to  time  appeared  in  the  public  prints,  but 
in  the  very  few  instances  in  which  it  has  been  possible  to  trace  them 
back  to  authentic  sources,  they  have  proved  to  be  the  product  of  allu- 
vial washings,  and  of  very  small  amount.  Assays  of  ores  from  differ- 
ent part«  of  the  province  have  also  shown  traces  of  gold,  but  these 
again  go  but  a  little  way  towards  establishing  the  auriferous  character 
of  the  rock  formations  represented.  On  the  other  hand,  it  is  easy  to 
adduce  many  considerations  which  favour  the  belief — fully  entertained 
by  the  writer — that  New  Brunswick  will  yet  be  found  to  yield  gold  in 
economic  quantities. 
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Among  these  reasons  are  the  following  : — 

Reasons  I.  The  occurrence  in  the  province,  over  extensive  tracts,  of  rocks  in 

Mief  S^  *      *^^  probability  of  the  same  geological  age  as  those  of  regions  elsewhere 

oocurrenoe  of   generally  auriferous.     These  rocks  are  mainly  the  slates  and  quartzites, 

with  their  metamorphic  equivalents,  which  traverse  New  Brunswick  a 

little  north  of  its  centre,  on  either  side  of  the  great  band  of  intrusive 

granite  extending  from   the  Chiputneticook   lakes,  on  the  western 

frontier,  to  the  neighbourhood  of  Bathurst.     Though  holding  at  one 

point  (Rocky  Brook  upon  the  Nashwaak  River,)  fossils  referable  to 

the  base  of  the  Devonian,  the  larger  portion  is  non-fossiliferous,  and 

in  the  case  of  the  northern  belt   this  is  unquestionably  overlappedt 

unconformably  by  rocks  of  Silurian  age.     Both  belts  have  accordingly 

been  coloured  in  the  Survey   maps   as   Cambro-Silurian   (the  Rocky 

Brook  beds  being  regarded  as  an  infolded  outlier  of  more  recent  strata), 

Probable         ^"^  ^^  ^  quite  as  probable  that  they  include  Cambrian  strata  also,  being 

equivalence      thus  brought  into  parallelism  with  the  gold  bearing  belt  of  the  south 

bearing  strata  ooast  of  Nova  Scotia,  about  the  geological  age  of  which  a  similar  doubt 
of  Nova  Scotia  3^i3^      • 

It  may  also  be  added  that  a  third  belt  of  similar  strata,  like  that  of 
Nova  Scotia  auriferous,  exists  in  the  Chaudi^re  region  of  Quebec, 
coming  up  on  the  northern  side  from  beneath  the  same  basin  of  Silurian 
slates  as  that  which  directly  overlaps  the  supposed  Cambrian  rocks 
of  central  New  Brunswick.  Sir  William  Logan  long  since  expressed 
the  belief  that  the  rocks  of  the  Quebec  group  as  understood  by  him, 
(and  now  known  to  include  in  that  province  both  Cambrian  and  Cam- 
bro-Silurian strata),  were  repeated  in  New  Brunswick  on  either  side  of 
the  granite  axis  referred  to  above,  and  finally,  by  another  anticlinal 
undulation  on  the  Atlantic  coast  of  Nova  Scotia*.  It  seems,  therefore 
but  reasonable,  in  view  of  the  auriferous  character  of  the  rocks  of  the 
Chaudi^re  district  and  of  Nova  Scotia,  that  the  probably  equivalent 
rocks  of  New  Brunswick  should  be  alike  productive  of  the  precious 
metal. 
CompariBon  of  II.  The  lithological  characters  of  the  supposed  Cambrian  or  Cam- 
charter?  bro-Silurian  rocks  of  New  Brunswick,  though  not  identical  with,  bear 
much  resemblance  to  those  of  the  Nova  Scotia  gold  series,  the  likeness 
being  seen  not  only  in  the  system  as  a  whole  and  in  individual  members, 
'  but  also  in  the  order  of  succession,  and  the  results  of  metamorphism.    In 

both,  the  lower  and  greater  portion  of  the  series  consists  of  fine-grained 
sandstones  or  quartzites  (in  New  Brunswick  usually  felspathic)  alter- 

*See  letter  to  Prof.  H.  Y.  Hind  in  Preliminary  Report  on  Geology  of  New  Bruns 
wick.— H.  Y.  Hind.    Fredericton,  1866.    p.  16. 
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nating  with  gray  argillites,  while  above  there  are  simple  argillites, 
mostly  dark-coloured,  but  sometimes  green  or  red.  In  both,  these  rocks 
are  more  or  less  invaded  by  granite,  in  approaching  which  they  assume, 
to  some  extent,  the  character  of  fine  gneisses  and  mica-schists,  more  or 
less  charged  with  such  minerals  as  garnet,  staurolite,  tourmaline,  etc. 
In  both  places  the  higher  rocks  or  argillites  are  markedly  pyritiferous 
and  with  the  pyrite  other  metallic  sulphides,  as  those  of  antimony,  arse- 
nic, lead  and  zinc  occur.  In  the  New  Brunswick  rocks  hornblendic 
strata,  closely  similar  to  those  of  Yarmouth,  N.  S.,  are  met  with. 

III.  A  considerable  proportion  of  all  the  reported  **  finds  "  of  alluvial  Record  of 
gold  have  been  from  districts  in  or  closely  adjacent  to  the  belts,  which,  ^  ** 
on  other  grounds,  would  seem  to  afford  the  most  favourable  indications 
of  the  presence  of  this  metal.  Among  them  may  be  especially  men- 
tioned the  tributaries  of  the  Tobique  and  Little  Southwest  Miramichi 
rivers.  Prof.  H.  Y.  Hind,  in  connection  with  a  survey  for  the 
Provincial  Government  in  1865,  reported  alluvial  gold  from  both  of 
these  streams,  and  exhibited  specimens  at  the  Provincial  Exhibition  of 
the  same  year,  which  are  now  in  the  cabinet  of  the  University  of  New 
Brunswick.  Other  observers  report  like  results,  and  upon  the  strength 
of  these,  or  possibly  independent  observations,  certain  parties  have  gone 
so  far  as  to  erect  on  the  Serpentine  River,  a  branch  of  the  Tobique, 
at  a  point  at  least  fifteen  miles  from  the  nearest  settlement,  a 
small  stamp-mill  whereby  to  test  more  thoroughly  the  nature  of  the 
ground.  Under  instructions  of  the  Director  of  the  Survey,  this  point 
was  visited  by  the  writer  during  the  summer  of  1897,  with  results 
which,  though  negative  as  regards  the  actual  finding  of  gold,  neverthe- 
less go  far,  in  his  opinion,  to  confirm  the  views  already  expressed  as  to 
its  probable  future  discovery. 

The  Serpentine  River  joins  the   Campbell  River,  or  Right  Hand  Supposed 

branch   of  the  Tobique,  about   eight  miles  above  the  Forks  of  the  S^^rrenc®  ' 

*     '  *=*  Serpentine 

Tobique,   and,  according  to  the  published  map  of  the  Survey,  very  River. 

nearly  in  the  middle  of  a  band  of  supposed  Cambro-Silurian  rocks, 

extending   thence   south-westerly   to    the   head-waters    of    the    Gul- 

quac,  and  north-easterly  nearly  to  Sagamook  Mountain  at  the  head 

of  the  Nictor  or  Little  Tobique.     About  four  miles  above  the  mouth 

of  Serpentine   River,  the   Cambro-Silurian   rocks,    according   to  the 

map  referred  to,  give  place   to  an  extensive  tract  regarded  as  pre- 

Cambrian,  within  which  the  remainder  of  this  stream  lies,  together 

with  the  lakes  at  its  head.      The  ground  for  such  a  separation  upon  Rocks  of 

the  Serpentine,  whatever  may  be  the  case  elsewhere,  does  not  seem  to  ^rpentine 

be  very  obvious,  and  the  writer  would  rather  be  disposed  to  regard  all 
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the  Strata  between  the  lower  and  the  upper  fall  as  being  of  similar 
age,  and  that  age  probably  Cambrian.  Excepting  a  band  of  crystalline 
felsite,  which,  like  the  granite  of  the  main  fall,  is  probably  intrusive, 
all  the  other  rocks  are  quartzites  and  slates ;  and  except  that  those 
nearer  the  granite  are  more  glossy  and  unctuous,  it  is  difficult  to  see 
wherein  they  differ  from  those  below.  It  is,  however,  in  these  more 
glossy  slates  or  schists  that  quartz  veins  especially  abound,  and  it 

Stamp-milL  is  here  that  the  stamp-mill  to  which  reference  has  been  made,  has  been 
placed.  Immediately  beneath  the  latter  is  a  vein  of  milky  quartz, 
from  six  to  twelve  inches  in  width, .much  stained  with  iron  and  holding 
irregular  masses  of  dark-green  chlorite,  while  numerous  similar  veins 
are  exposed  in  the  banks  of  the  stream  for  several  miles  above  and 
below.  A  considerable  quantity  of  broken  quartz  was  lying  about, 
and  from  this  samples  were  selected  for  analysis.     The  slate  was  in 

quartz^vems!  *^P®ct  very  similar  to  the  auriferous  schists  of  North  Carolina,  and  the 
appearance  alike  of  the  veins  and  the  country-rock,  appeared  favour- 
able to  the  occurrence  of  gold.  The  occasional  occurrence  of  mispickel 
or  ursenopyrite  was  another  favourable  indication.  Several  veins 
examined  were  found  to  be,  like  many  of  those  in  Nova  Scotia,  con- 
formable to  the  bedding,  and  in  some  instances  to  be  lenticular. 
Boulders  of  white  or  of  ferruginous  quartz  are  common  in  the  bed  of 
the  stream  for  a  mile  or  more  below  the  mill. 

No  work  was  in  progress  at  the  time  of  our  visit,  nor  were  we  sub- 
sequently able  to  obtain  any  definite  information  as  to  the  reason  for 
the  erection  of  the  mill  or  the  returns  therefrom.  We  were  ourselves 
unable  to  find  any  gold,  and  heard  that  the  parties  operating  the  mill 
had  also  failed  to  obtain  any,  except  by  washing  in  a  neighbouring 
brook  ;  but  of  this  we  are  unable  to  speak  with  certainty.  We  can  only 
add  that  the  assays  referred  to  above,  made  in  the  laboratory  of  the 
Result  of  Geological  Survey,  also  failed  to  give  satisfactory  results.  Samples  from 
analysis.  various  veins  found  at  and  near  the  mill,  and  aggregating  twelve  pounds 

and  a  half  in  weight,  were  submitted  to  trial,  but  were  found  to  con- 
tain neither  gold  nor  silver. 

If  the  information  as  to  the  Tobique  is  indefinite,  that  relating  to 
the  Miramichi  and  its  tributaries  is  even  more  so.  Positive  statements 
as  to  the  occurrence  of  gold  have  indeed  been  made,  and  by  apparently 
reliable  persons,  but  until  the  discoveries  are  followed  up  by  appli- 
cations for  mining  licenses,  they  can  hardly  be  regarded  as  worthy  of 
serious  attention. 

Absence  of  ^^*  ^^®  regions  most  likely  to  be  gold  producing  have  been  very 

exploration,     imperfectly  explored.     It  is  true  that  all  have  been  examined,  more  or 
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less,  by  the  members  of  the  Survey  staflf  and  by  others,  but  the  pur- 
pose of  these  explorations  was  mainly  the  determination  of  the  age, 
character  and  limit/S  of  the  formations  represented,  not  that  of  syste- 
matic prospecting.  This  has  yet  to  be  done.  It  is  to  be  remembered 
also,  that  the  larger  part  of  the  districts  in  question  is  still  unsettled 
and  for  the  most  part  densely  covered  with  forest,  and  such  observa- 
tions as  have  been  made  have  been  chiefly  confined  to  the  larger 
streams  or  such  as  are  navigable  by  canoes.  Even  in  countries  which, 
like  Nova  Scotia,  are  known  to  be  auriferous,  and  where  the  conditions 
of  the  occurrence  of  gold  are  now  well  understood,  the  discovery  of 
new  veins  is  to  a  great  degree  a  matter  of  chance,  and  a  similar  chance 
may  at  any  time  alter  the  view  now  generally  entertained  as  to  the 
non-productive  character  of  the  New  Brunswick  rocks. 

In  addition  to  the  two  great  belts  to  which  the  above  remarks  main-  Possible  gold 
ly  apply,  some  other  districts  also  deserve  notice  as  possible  gold  Charlotte 
producers.  One  of  these  is  the  tract  lying  to  the  north  and  north-  county, 
east  of  the  town  of  St.  Stephen,  in  Charlotte  county.  Here  again  the 
rocks  may,  both  in  character  and  succession,  be  closely  paralleled  with 
those  of  the  Nova  Scotia  gold  series,  and  their  age  also  is  in  all  proba- 
bility the  same.  A  series  of  massive  gray  quartzites  is  overlain  by 
black  pyritous  argillites,  and  both  are  invaded  by  masses  of  granite, 
becoming  thereby  altered,  the  one  into  imperfect  gneisses  and  the 
other  into  mic€tceous,  garnetiferous  and  hornblendic  schists.  Quartz 
veins  also  abound,  in  some  instances  of  very  large  size,  and  some  of 
these,  upon  the  authority  of  Prof.  C.  H.  Hitchcock,*  formerly  State 
Greologist  of  Maine,  yielded,  at  more  than  one  locality,  small  quantities 
of  gold.  On  the  other  hand,  assays  made  by  Dr.  T.  Sterry  Hunt,  of 
samples  obtained  from  one  of  these  localities  (that  of  the  Bolton 
property)  failed  to  show  any  gold,  while  a  similar  negative  result  has 
been  obtained  in  the  case  of  specimens  since  collected  from  other 
points  by  the  writer  and  submitted  to  assay  in  the  laboratory  of  the 
Survey.  These  were  partly  from  Bailey  Settlement  and  partly  from 
the  Grimmer  farm,  between  Bass  wood  Ridge  road  and  Getchell  Settle- 
ment road. 

In  view  of  this  conflicting  testimony  the  question  in  this  instance, 
must  be  regarded  as  being  still  an  open  one,  to  be  decided  by  further 
exploration. 

The  last  region  to  which  reference  may  be  made,  is  that  of  the  hilly  Albert  county 
country  comprising  the  eastern  part  of  St.  John  county  with  the  ad- 
joining portions  of  Kings  and  Albert.     Small  quantities  of  drift  gold 
were  found  by  the  writer,  as  early  as  1864,  in  the  hills  south  of  the 

*  Report  on  Mines  and  Minerals  of  New  Brunswick.     Bailey.  1864. 
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Ck)verdale  River ;  and  Prof.  H.  Y.  Hind  speaks  of  the  country  betweea 
Hopewell  and  Golden  Mountain,  examined  by  him,  as  being  also 
slightly  auriferous.  The  existence  of  small  percentages  of  gold  in  the 
copper  ores  of  the  southern  coast  of  Albert  county  has  also  been 
noticed  by  Prof.  Hind. 

The  following  are  other  localities  in  which  alluvial  gold  has  been 
reported  : — 

1.  Upsalquitch  Lake.     Reported  by  Prof.  Hind  as  slightly  auriferous* 

2.  Nipisiguit  River,  near  the  Grand  Falls.     Hind. 

3.  Right-hand  Branch  Tobique  River  and  Long  Lake.     Hind. 

4.  Blue  Mountain  Brook.     Hind. 

5.  Springfield,  seven  miles  north-west  of  Norton  station.     Hind. 

6.  Dutch  Valley  road.     Traces  of  gold  in  pyrite.     Hind. 

7.  Muniac  River,  Carleton  county. 

8.  Nashwaak  River,  York  county. 

9.  Frye  Island,  Charlotte  county.     Reported  by  Dr.  A.  A.  Hayes,, 
of  Boston,  as  occurring  in  quartzites  to  the  extent  of  $10  to  the  ton. 

Manganese. 

Deposits  of  The  deposits  of  manganese  found  in  New  Brunswick  occur  in  three 

manganese,      different  formations,  of  widely  differing  character. 

The  deposits  which  are  the  oldest  geologically,  as  they  were  also  the 
first  to  attract  notice,  are  found  in  the  county  of  Gloucester,  in  the 
Tete  h  Gauche  vicinity  of  the  falls  of  the  TSte  a  Gauche  River,  about  eight  miles  from 
'^^*  Bathurst.     Veins  of  copper-pyrites  having  been  found  in  the  same 

neighbourhood,  a  company  was  formed  about  the  year  1860  for  their 
development,  and  a  small  stamp-mill  was  erected,  but  the  results 
proving  unsatisfactory,  operations  were  soon  suspended  and  have  not 
since  been  renewed. 

Recent  During  the  summer  of  1897,  a  visit  to  this  vicinity  was  made  by 

observations.  ^]^^  author  of  this  report^  with  the  result  of  showing  that  the 
manganese  veins  of  the  region  are,  in  all  probability,  much  more 
numerous  than  had  previously  been  supposed,  and  that  the  metal 
may  possibly  occur  in  quantities  which  will  admit  of  profitable 
working.  Thus,  at  points  nearly  a  quarter  of  a  mile  from  the  place  of 
their  first  discovery  at  the  Falls,  the  red  slates  of  the  district, 
(probably  of  Cambrian  age),  were  found  to  carry  numerous  small  veins. 

Preliminary  Report  on  (ieology  of  New  Brunswick,  Fredericton,  1865. 
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of  pyrolusite ;  while  I  was  assured  by  resident  farmers  that,  in  road 
making,  they  had  exposed  similar  veins,  attaining  in  some  instances  a 
width  of  eight  inches.  Masses  of  pure  ore,  usually  highly  crystalline^ 
are  also  found  scattered  over  the  neighbouring  fields.  Unfortunately, 
the  whole  district,  which  is  nearly  flat,  is  covered  deeply  with  a  clayey 
soil,  that  completely  conceals  the  underlying  rocks,  and  with  them 
any  ores  they  may  contain ;  but  in  consideration  of  what  has  been 
stated  above,  and  the  further  fact  that  indications  of  manganese  are 
found  in  the  same  belt  of  rocks  in  their  extension  to  the  Nepisiquit 
River,  it  would  certainly  seem  that  the  district  is  worthy  of  closer 
investigation  than  it  has  as  yet  received.  As  the  veins  observed  are  of 
the  nature  of  "stringers"  rather  than  well  characterized  lodes,  a 
tracing  of  them  to  their  points  of  origin  might  reveal  deposits  of  con- 
siderable extent  and  value. 

The  second  class  of  manganese  ores  in  New  Brunswick,  is  that  found 
in  connection  with  the  rocks  of  the  Lower  Carboniferous  formation  ; 
and  includes  the  deposits  of  Markhamville,  Jordan  Mountain  and 
other  points  in  Kings  county  ;  those  of  Shepody  Mountain,  in  Albert 
county  and  those  of  Quaco,  in  St.  John  county, 

MarkhamvUle. — The  deposits  at  this  place  are  by  far  the  most  in-  Markhamville 
teresting  which  have  been  yet  found  in  New  Brunswick,  whether  they  ^^^^ 
be  regarded  from  a  scientific  or  from  an  economic  standpoint.  Thus 
not  only  did  they  for  years  form  the  basis  of  an  extensive  and  profit- 
able industry,  but  in  the  course  of  their  development  they  afforded 
admirable  illustrations  of  the  conditions  under  which  most  of  the 
manganese  deposits  of  the  Maritime  Provinces  are  found.  A  review 
of  the  operations  undertaken  at  this  point  and  of  the  facts  then 
revealed,  will  therefore  be  of  value  with  reference  to  any  future  under- 
takings of  a  like  character. 

The  Markhamville  mines  are  situated  near  the  head  of  the  Ham-  Situation. 
mond  River,  at  a  point  about  forty  miles  north-east  of  the  city  of  St. 
John,  and  about  eight  miles  south  of  Sussex  station  on  the  line  of  the 
Intercolonial  Railway.  The  district  in  which  they  occur  is  an  elevated 
one,  and  though  the  ore-beds  are  found  on  the  sides  and  towards  the 
bottom  of  a  considerable  valley,  drained  by  the  river,  the  necessity  of 
surmounting  the  high  ridges  which  border  the  latter,  in  order  to  reach, 
within  reasonable  distance,  a  suitable  place  of  shipment,  was,  during 
the  operation  of  the  mines,  at  all  times  a  serious  difficulty.  The  more 
recent  construction  of  the  St.  Martins  and  Upham  (now  Central  of 
New  Brunswick)  Railway,  would,  were  the  mines  at  any  time  reopened, 
afford  a  much  more  easy  and  less  expensive  outlet. 
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First 
discoveries. 


^^^g^j^^  As  described  in  the  report  of  the  Geological  Survey  for  1870-71, 

rooks.  the  rocks  which  on  either  side  border  the  valley  of  Hammond  River, 

at  Markhamville,  are  of  Huronian  age,  consisting  of  dark-gray  to 
black  diorites  and  felsitic  beds,  that  in  places  are  more  or  less 
brecciated,  and  are  probably  of  volcanic  origin.  They  are  themselves 
to  some  extent  manganiferous,  and  are  probably  the  source  from  which 
the  more  considerable  deposits  have  been  derived,  but  these  are  wholly 
confined  to  beds  of  more  recent  age,  viz.,  to  Lower  Carboniferous  lime- 
stones and  associated  strata  resting  upon  the  Huronian  beds,  and  to 
deposits  of  clay  and  gravel  connected  therewith.  A  deep  covering  of 
drift  makes  it  impossible  to  determine  with  accuracy  the  order  of  suc- 
cession of  the  Lower  Carboniferous  sediments,  but  from  what  data  are 
available,  it  is  probable  that  the  limestones  represent  the  base  of  the 
Carboniferous  system  at  this  point,  the  higher  beds  being  represented 
by  red  conglomerates  and  sandstones. 

The  earliest  discoveries  of  manganese  in  this  vicinity  are  said  to 
have  been  made  by  Mr.  G.  F.  Matthew,  the  property  being  sub- 
sequently leased  by  Mr.  Wm.  Davidson,  of  St.  John.  The  first 
syst«^matic  operations,  for  the  extraction  of  the  ore,  were,  however, 
undertaken  by  Colonel  Alfred  Markham,  on  behalf  of  the  Victoria 
Manganese  Company,  about  the  year  18  >4,  and  to  his  energy  and 
perseverance  is  to  be  credited  the  large  development  which  they  sub- 
sequently underwent. 

Development.  The  deposits  first  lemoved  were  superficial  ones,  consisting  of  ore 
inclosed,  in  the  manner  of  pockets,  in  beds  of  clay,  mingled  more  or 
less  with  gravel,  and  holding  boulders  of  limestone.  These  deposits 
had  a  depth  of  twelve  feet  or  more.  Somewhat  later,  operations  were 
extended  to  the  underlying  limestones,  but  in  these  also  the  distribu- 
Irregularityof  tion  of  the  ore  was  found  to  be  most  irregular,  thus  leading  to  great 
fluctuations  in  the  output  of  successive  years,  as  well  as  in  the  profits 
derived  therefrom.  In  more  than  one  instance  an  entire  season  would 
be  occupied  in  profitless  search,  and  operations  would  be  upon  the 
point  of  abandonment,  when  new  and  possibly  richer  deposits  would 
be  struck,  thus  prolonging,  for  a  greater  or  less  time,  the  life  of  the 
Stoppage.  mine.  Such  finds,  however,  eventually  became  too  rare  to  admit  of 
continued  expensive  search,  and  about  the  year  1893  the  mines  were 
finally  closed,  though  the  extensive  plant  used  in  connection  there- 
Output,  with  has  never  been  removed.  The  output,  during  the  first  twenty- 
three  years  of  operation,  varied  from  500  to  1500  tons  per  year,  and 
the  value,  as  delivered  at  Sussex,  from  $15  to  $50  per  ton.  The  total 
output  appears  to  have  exceeded  about  23,000  tons. 
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During  the  period  of  their  greatest  activity,  the  deposits  at  Mark-  Observations 
hamviUe  were  visited  and  very  carefully  examined  by  Dr.  R.  A.  F.  ^  ^*  Penrose 
Penrose,  in  connection  with  a  similar  examination  then  being  made 
by  him  of  all  known  deposits  of  this  metal  in  North  America,  and  the 
results  of  his  observations  were  published  in  a  volume  wholly  devoted 
to  this  subject,  forming  a  part  of  the  Annual  Report  of  the  Geological 
Survey  of  Arkansas  for  1890.  As,  owing  to  the  closing  of  the  mines, 
such  observations  are  not  now  possible,  and  those  referred  to,  the 
work  of  a  recognized  authority,  are  not  only  a  remarkably  full  and 
clear  account  of  these  mines,  but  of  their  probable  origin  and  their 
relations  to  manganese  mines  elsewhere,  it  has  been  thought  well  to 
reproduce  here,  from  the  volume  referred  to,  some  of  the  more  impor- 
tant statements. — 

"  The  ore  occurs  either  as  crystalline  pyrolusite  and  manganite,  or  Nature  of  ore^ 
in  a  compact,  massive,  nodular  or  bedded  form,  sometimes  containing 
psilomelane. 

**  The  ore-bearing  limestone  is  generally  of  a  gray  colour,  but  at  Mode  of 
times  is  pink  or  buff,  and  is  associated  with  shaly  strata.     It  contains  <^<^^"^<^ 
veins  of  crystalline  calcite,  in  which  masses  of  pyrolusite  are  frequently 
found,  but  the  principal  ore-deposits  are  lenticular  bodies  interstrati- 
fied  with  the  limestone.     These  occur  either  as  irregular  pockets,  or  as 
flat  layers,  more  or  less  continuous  for  considerable  distances,  and 


Scale  8  feet  to  1  inch. 

Fig.  1.  Sections  in  Openings  at  the  Mabkhamville  Mine,  New  Brunswick^ 
Showing  the  mode  of  Ooouebenoe  of  the  Manganese  Ore. 

A.  Limestone. 

B.  Manganese  ore. 
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Decomposi- 
tion of  lime- 
stone. 


becoming  thin  and  thick  at  intervals.  In  some  places  such  deposits 
widen  out  into  pockets  from  which  several  hundred  tons  of  ore  have 
been  taken,  and  in  one  opening  3000  tons  are  said  to  have  been 
mined.  Though  in  places  the  pockets  do  not  always  adhere  strictly  to 
the  bodding  of  the  rock,  yet  in  a  general  way  they  follow  it.  Some- 
times veins  and  pockets  cut  directly  across  the  bedding,  but  these  are 
generally  smaller  than  the  others  and  are  probably  due  to  a  secondary 
chemical  action  by  which  they  have  been  derived  from  the  bedded 
ores. 

"  The  two  sections  [Fig.  1]  represent  exposures  of  ore  in  openings  on 
the  property,  and  illustrate  on  a  small  scale  the  characteristic  modes  of 
occurrence,  though  very  much  larger  bodies  of  ore  than  those  here 
shown  have  been  worked.  The  smaller  section  shows  an  interstrati- 
fied  lenticular  layer  of  ore  through  the  centre  and  an  irregular, 
isolated  pocket  lying  in  another  plane  of  stratification  above.  The 
larger  section  shows  two  lenticular  pockets  following  the  same  line  of 
stratification  in  the  limestone,  but  separated  by  a  barren  area. 

"  The  surface  of  the  limestone  has  often  been  decomposed  and  a  red 
residual  clay,  frequently  mixed  with  surface  gravel,  has  collected  in 
considerable  quantities.  The  ore  that  was  originally  in  the  part  of  the 
limestone  which  has  decayed,  is  now  found  buried  in  the  clay  ;  and 
therefore  deposits  of  ore-bearing  clay  or  gravel,  overlying  the  partly 
decomposed  surface  of  the  limestone,  are  of  frequent  occurrence. 
Such  deposits  are  rarely  more  than  from  eight  to  twenty  feet  in  thick- 
ness, but  the  ore  in  them  is  cheaply  worked,  and  they  have  supplied  a 
large  part  of  the  output  of  the  Markhamville  mine.  Frequently  the 
decomposition  of  the  limestone  has  spread  downward  more  rapidly 
along  the  outcrop  of  a  body  of  ore  than  elsewhere,  causing  somewhat 
abrupt  hollows  filled  with  residual  clay  and  manganese  ore,  and  con- 
taining in  the  bottom,  the  outcrop  of  the  ore  in  situ  in  the  rock. 

*^  Not  only  has  decomposition  taken  place  on  the  surface,  but  it  has 
also  gone  on  to  a  considerable  extent  underground,  frequently  causing 
subterranean  cavities  and  passages.  When  these  have  intersected 
bodies  of  manganese  the  floors  are  covered  with  loose  fragments  of 
ore,  brought  there  in  the  same  way  as  that  in  the  residual  clay  on  the 
surface.  Kidney-shaped  masses  of  glossy,  black  limonite  are  fre- 
quently found  with  the  cave  deposits,  and  these  also  have  doubtless 
come  from  the  limestone. 

"  The  figure  [Fig.  2]  represents  a  section  exposed  in  a  surface  pit.  It 
shows  the  decayed  surface  of  the  limestone  and  the  overlying  residual 
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material,  with  fragments  of  ore  that  have  weathered  out  of  the  rock.  Surface  pit 
It  will  be  observed  that  the  body  of  ore  in  the  limestone  has  been  partly 
freed  from  the  rock  by  decay,  and  that  the  fragments  have  become  en- 
veloped in  the  overlying  clay.  It  will  also  be  noticed  that  the  decay 
of  the  rock  has  reached  deeper  where  there  is  ore  than  where  there  is 
none. 


Scale  10  feet  to  1  inch. 

Fig.  2.  Skction  at  the  Markhamville  mink,  New  Bruxswick,  showing  the  de- 
cay OF  THE  ORE-BEARING  LIMESTONE  AND  THE  FORMATION  OK  RESIDUAL  ORE- 
BEARING  CLAY. 

A.  Limeetone. 

B.  Manganese  ore. 

C.  Manganese-bearing  clay. 

"  Though  a  large  amount  of  manganese  has  been  taken  from  the  sur-  Workings. 
face  clay  beds  and  the  caves,  yet  the  deposits  of  ore  in  the  limestone 
have  also  been  extensively  worked,  and  in  many  places  the  rock  is 
honeycombed  with  a  network  of  shafts  and  drifts,  following  the  erra- 
tic courses  of  the  ore-bodies  in  all  their  intricacies. 

"The  thickness  of  the  limestone  varies  considerably;  in  one  of  the  The  limestone, 
pits  a  depth  of  twelve  feet  was  found,  and  a  diamond  drill  boring 
in  another  part  of  the  property  showed  a  thickness  of  fifty- five  feet. 
Probably  a  greater  thickness  will  be  found  elsewhere.  The  bed  is 
much  disturbed  and  is  folded  into  small  anticlines  and  synclines, 
but  at  Markhamville  it  has  a  general  dip  to  the  north-west  and  a  strike 
of  north-efiist  and  south-west.  In  many  places  it  contains  fossils,  and 
sonietimes  the  carbonate  of  lime  of  these  has  been  partly  replaced  by 
manganese,  which  has  subsequently  been  oxydizcd,  and  now  exists  as  a 
black,  more  or  less  calcareous,  mass.'' 
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Annual  The  following  table  affords  more  exact  information  of  the  annual 

output  of  manganese  in  New  Brunswick  between  the  years  1868  and 
1894,  almost  the  whole  of  which  was  furnished  by  the  Markhamville 
mines. 

Exports  of  Manganese  ares/roni  New  Brunswick^  1868-1894 : — 

Tons.  Value. 

1868. 861  $  19.019 

1869 332  6,174 

1870. 146  3,580 

ISn 954  8,180 

1872. 1.075  24,496 

1878. 1,031  20,192 

1874 776  16.961 

1875 194  6,314 

1876 391  7,316 

1877 785  12,210 

1878 620  5,971 

1879. 1,732  20,016 

1880. 2,100  31,707 

1881 1,604  22,632 

1882 771  14,227 

1883. 1,013  16,708 

1884. 469  9,635 

1885 1,607  29,695 

1886 1,377  27,484 

1887 839  20,672 

1888. 1,094  16,073 

1889 1,377  26,326 

1890. 1,729  84,248 

1891 233  6,1  ;i 

1892 59  2,026 

1893 10  112 

1894 45  2,400 

Total 23,024      409,203 

In  the  year  1894,   the  export  practically  ceased.     The  mines   at 
Markhamville  yielded  over  one  half  of  the  whole  Canadian  product  up 
to  the  time  at*which  work  was  suspended. 
Hiffh  grade  As  indicated  by  the  preceding  table,  the  manganese  ores  of  Mark- 

hamville are  largely  high-grade  ores,  and  derive  their  value  not  so 
much  from  their  manganese  contents  as  from  their  being  in  a  condi- 
tion to  readily  part  with  their  oxygen,  and  hence  to  be  of  service  in 
such  chemical  processes  as  demand  the  free  use  of  the  latter.  Among 
these  are  the  manufacture  of  chlorine,  the  decolorization  of  glass  and 
the  making  of  varnishes  and  cements,  and  for  these  purposes  the  Mark- 
hamville product  was  chiefly  used.  Other  uses  to  which  they  are 
adapted  are  the  construction  of  Leclanche  batteries,  the  manufacture 
of  disinfectants,  such  as  manganate  and  permanganate  of  potash,  aa 
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colouring  materials  in  the  printing  of  calicoes,  the  staining  of  glass, 

pottery,  brick,  etc.,  and  the  making  of  paints.     For  the  manufacture  Applications.. 

of  spiegeleisen  and  ferro-manganese,  alloys  of  the  metal  used  in  the 

manufacture  of  steel,  the  ^*  available  oxygen  '*  has  no  importance,  and 

much  cheaper  ores  may  be  employed.     But  little  of  the  Markhamville 

ore  was,  accordingly,  used  for  this  purpose. 

In  preparation  for  market,  the  better  class  of  ores,  known  locally  as 
high-class  ores,  were  first  crushed,  then  washed  and  finally  sized  in 
screens,  to  be  afterwards  loaded  in  old  petroleum  barrels,  containing 
something  over  1000  pounds  each.  These  were  usually  estimated  by  Estimation 
their  appearance,  but  sometimes  by  analysis,  the  very  best  ranging  as  °  ^  "^** 
high  as  ninety-six  per  cent  of  pure  manganese  ore,  worth  about  five 
cents  per  pound.  The  lower  grades,  under  the  name  of  "  furnace  ore  " 
or  "  metallic  ore  "  were  shipped  without  special  treatment,  the  price 
being  based  upon  analysis,  fifty  per  cent  of  manganese  being  employed 
as  the  standard.  In  the  year  1888,  the  price  in  England  of  this  latter 
ore  was  $15  per  ton. 

The  Markhamville  mine  is  said  to  have  produced  some  of  the  high- 
est grade  manganese  found  in  the  world. 

The   following    are   three  analyses   of   high-class   ore  from  Mark-  Analyses, 
hamville,  taken  from  The  Mineral  Resources  of  the   United  States, 
1888 :  — 


1 
t 

No.  1. 

No.  2. 

No.  3. 

1 

! 

Manganese  binoxide    

98^78 

•56' 
75 

t 

Manganese  peroxide 

Silica    

97  25 

96^62 

1     Iron 

i     Iron  peroxide 

"'•85' 

•95' 

Trace. 

•95 

■    -78  " 

'    -86  ' 
Trace. 
1-76 

1     Barium 

Baryta  and  Silica 

Trace. 

Water 

,       JjOHS 

i                   Total 

100  00 

lOOOO 

10000 

An   analysis   of  furnace  ore  (No.    3)   as  quoted  in    The   Mineral 

Resources  of  the  United  States,  1885,  gave  : — 

Per  cent. 

Peroxide  of  iron 3' 75 

Peroxide  of  manganese 5274 

Carbonate  of  lime 13^40 

Silica 9-60 

Sulphur 02 
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aiebe  mine.  Glebe  Mine, — This  mine  was    situated  three   miles   north-east  of 

Markhamville,  and  about  seven  miles  from  the  I.  0.  R.  at  Sussex. 

According  to  Dr.  Penrose,  the  ore  was  found  in  a  limestone 
resembling  that  at  Markhamville,  though  much  less  disturbed  than  at 
that  place,  and  dipping  gently  to  the  west.  The  ore  occurs  in  the 
limestone  in  nodules  and  thin  layers,  frequently  associated  with  calcite, 
and  following  the  general  direction  of  the  stratification.  Several  shafts 
and  tunnels  were  opened,  the  deepest  being  eighty-five  feet. 

Operations  at  this  point  were  carried  on  for  a  short  time  only,  and 
no  particulars  are  now  available. 

Jordan  Mountain, — This  mine,  discovered  in  1882,  is  situated  on  the 
south-eastern  side  of  Jordan  Mountain,  and  near  the  head  of  a  brook 
forming  one  of  the  tributaries  of  Smith  Creek,  itself  a  branch  of  the 
Kennebecasis  River.  It  is  distant  about  seven  miles  from  Sussex 
station  on  the  Intercolonial  Railway,  and  about  seventeen  miles  from 
Markhamville,  being  connected  with  the  former  (with  the  exception 
of  about  a  mile  near  the  mine)  by  a  well  built  and  easily  travelled 
thoroughfare. 

The  general  geological  relations  at  Jordan  Mountain  are  similar  to 
those  of  Markhamville,  i,  e.  the  ores  are  similarly  found  in  Lower 
Carboniferous  strata  near  the  contact  of  the  latter  with  older  raeta- 
morphic  rocks  (gneisses,  felsites,  etc.)  presumably  of  pre-Cambrian  age. 
But  instead  of  occurring,  as  at  the  locality  last  named,  chiefly  in  lime- 
stones,^ or  in  clayey  deposits  which  have  been  formed  by  the  decom- 
position of  the  limestone,  they  are  here  found  in  connection  with  shales 
and  shaly  conglomerates,  made  up  largely  of  fragments  of  the  older 
rocks  on  which  they  rest,  which  are  distant  from  the  mine  only  about 
200  yards.  The  mine,  so  called,  is  merely  a  trench,  which  at  the  time 
of  examination,  several  years  ago,  was  found  to  be  about  seventy  feet  in 
length,  with  a  depth  of  from  ten  to  twelve  feet.  The  sides  of  this  trench 
OreH.  show  the  shaly  conglomerates  dipping  in  each  case  to  the  south-east  at 

an  angle  of  70**,  whde  the  base  of  the  trench  was  chiefly  occupied  by 
the  deposit  of  manganese,  extending  for  a  distance  of  about  sixty-five 
feet,  with  an  average  thickness  of  about  six  feet. 

In  approaching  the  ends  of  the  cutting,  the  ore-deposit  was  found  to 
thin  out  rapidly  and  to  alternate  with  the  conglomerates ;  but  the 
trench  had  not  been  opened  sufficiently  far  to  enable  one  to  form  a 
very  accurate  idea,  either  as  to  its  extent  or  character.  Its  appear- 
ance was  that  of  a  lenticular  mass  conformable  to  the  bedding  rather 
than  that  of  a  vein,  but  such  mode  of  occurrence  has  already  been 
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referred  to  as  common  in  manganese  deposits,  and  has  little  bearing 

upon  the  total  quantity  of  ore  which  the  beds  may  contain.     About  Removal  of 

250  touH  are  said  to  have  been  removed. 

In  addition  to  the  main  vein,  small  veins  and  stringers  of  manganese 
oxide  were  observed  penetrating  the  surrounding  rocks  for  a  distance 
of  twenty  or  thirty  feet,  while  in  some  instances  angular  fragments  of 
conglomerate  were  apparently  cemented  by  the  ore  into  a  sort  of 
breccia. 

This  brecciated  character  of  the  Jordan  Mountain  deposits,  in  con-  Breooiatioiii  of 
trast  with  those  of  Markhamville,  is  interesting,  as  being,  according  to  £3^^*°*"* 
Dr.  Penrose,  a  common  feature  in  connection  with  manganese  ore-beds 
both  in  Canad'i  and  the  United  States.  Thus  at  Tenny  Cape,  in  Nova 
Scotia,  this  feature  is  very  conspicuously  seen,  as  it  is  also  in  the  great 
deposits  of  the  Batesville  region  in  Arkansas.  In  discussing  its  pro- 
bable origin,  the  author  referred  to,  points  out  that  the  brecciation  is 
confined  to  the  mans:anese-bearing  strata,  and  therefore  can  hardly  be 
the  result  of  folding,  especially  as  the  associated  beds  are  of  a  charac- 
ter which  would  make  them  equally  susceptible  to  the  efiects  of 
shearing ;  and  is  inclined  to  ascribe  the  result  to  chemical  action,  this 
action  being  possibly  connected,  in  some  instances  at  least,  with  the 
association  of  gypsum  beds.  None  of  the  latter,  however,  have  as  yet 
been  observed  in  immediate  proximity  to  the  Jordan  Mountain 
deposits. 

The  ore  of  the  main  vein  at  Jordan  Mountain  is  mostly  a  fine-grained  Character 
pyrolusite,  of  a  massive  character  and  iron-black  or  steel-gray  colour  *^'^* 
and  dull  lustre,  but  exhibiting  also  crystalline  veins  and  masses. 
Probably  with  the  pyrolusite  is  more  or  less  manganite  and  other 
oxides.  The  rocks  in  the  vicinity  are  everywhere  stained  brown  from 
the  presence  of  the  same  ores,  and  trial-pits  opened  upon  other  portions 
of  t]ie  same  property  at  considerable  distances  from,  but  on  the  same 
general  line  as  that  of  the  vein  already  opened,  have  been  found  to 
contain  manganese  in  greater  or  less  abundance.  Of  specimens  collect- 
ed at  random,  some  were  found  to  be  quite  pure,  while  others  contained 
a  considerable  admixture  of  quartz.  Limonite,  haematite,  barite  and 
calcite,  all  of  which  occur  at  Markhamville,  were  not  observed  at 
Jordan  Mountain.  The  absence  of  clay  deposits  here  is  probably  con< 
nected  with  the  absence  of  limestones. 

The  following  are  several  analyses  of  the  Jordan  Mountain  ore  : — 
4 


Digitized  by 


Google 


52  M 


NBW   BRUNSWICK. 


Analirsest 


Quaoo  mines. 


Situation. 


Nmtun*  of  ore. 


Associated 
rooks. 


1.  Analysis  by  Prol  P.  B.  Wilson,  Baltimore,  Md.,  Nov.  7,  1887 

Per  oent. 

Muunneee  binoxide 86*06 

(£^u»l  to  metallic  manf^anese  54*57). 

Iron  oxide 0*87 

SUica 2*86 

2.  Analysis  by  Dr.  Olto  Wirth,  Pittsburgh,  Pa.,  ^^ov.  22,  1887  : 

Per  oent. 

Metallic  manganese .     52*88 

Iron 1  18 

Silica...    9*70 

Phosphorus *014 

3.  Analysis  by  Pennsylvania  Steel  Company,  Dec.  12,  1887  : 


Manganese . 

Silica 

Phosphorus. 
Sulphur 


Per  oent. 

.     57  37 

0  23 

0015 

0  61 


Quaco  Mead  Mine.—  TYns  mine  was  also  examined  by  D'  Penrose, 
whose  description  of  its  features  could  not  well  be  improved.  It  is  as 
follows :  "  The  Quaco  Head  mine  is  situated  on  Quaco  Head,  on  the 
north  shore  of  the  Bay  of  Fundy,  one  mile  south  of  the  town  of  St. 
Martins,  about  thirty  miles  east  of  St.  John,  and  twenty-four  miles 
south  of  Markhamville.  It  forms  a  l)old  headland  protruding  into 
the  bay  for  almost  a  mite  and  forming  the  southern  barrier  of  Quaco 
Harbour.  A  branch  railway  connects  St.  Martins  with  Hampton,  on 
the  Intercolonial  Railway,  which  runs  thence  to  St.  John,  making  the 
total  distance  from  Quaco  Head  to  St.  John,  by  rail,  fifty  one  miles. 
The  mine  has  been  worked  at  several  different  times,  and  up  to 
April,  1889,  several  hundred  tons  of  ore  are  said  to  have  been  taken 
out.  The  property  was  acquired  in  1889  by  the  Brunswick  Manganese 
Company. 

**  The  manganese  is  sometimes  crystalline,  representing  pyrolusite 
and  possibly  also  manganite,  while  at  other  times  it  is  hard  and 
massive,  possibly  representing  psilomelane,  and  still  again  it  is  in 
porous,  honeycombed  form.  These  ores  are  found  in  Lower  Carbonifer- 
ous shales  and  limestones,  associated  with  a  large  conglomerate  bed. 

**  The  rocks  are  greatly  disturbed  and  have  been  much  shattered  and 
broken  by  igneous  intrusions.  They  now  stand  at  steep  angles, 
sometimes  almost  vertically,  exposing,  in  different  parts  of  the  head- 
land, areas  of  limestone,  shale  and  coarse  conglomerate.  Masses  of 
igneous  material  protrude   into  these  beds  at  different  points,   and 


Digitized  by 


Google 


] 


MANGANBSS. 


53    M 


OQ  either  side  of  the  headland  are  beds  of  Triassic  sandstone  and 
fine  conglomerate  lying  unconformably  on  the  upturned  edges  of  the 
older  rocks. 

"  The  general  section  [here  reproduced]  shows  the  relation  of  the  Geological 
different   rocks.     It  will   be   seen  that  the  conglomerate   forms   the 
highest  part  of  the  headland,  that  to  the  north-east  of  it  are  successively 
the  shale,  limestone   and  an  igneous  intrusion,  and  that  the  Triassie 
sandstone  occupies  both  sides  of  the  headland. 


S.w. 


Horizontal  scale  660  feet  to  1  inch.     Vertical  *cale  100  feet  to  1  inch. 
Fi(i.  3.    Skotion  ox  Qlaco  Hkad,  New  Brunswick. 

A.  Limeatone. 

B.  Shale. 

C.  Conglornerate. 

I).     Triassie  sandatone. 

**  The  manganese  occurs  as  nodules  and  irregular,  discontinuous  veins,  Mode  of 
in  both  the  shale  and  the  limestone,  though  the  larger  quantities  are  o«5"""enoe. 
in  the  former.  The  nodules  vary  from  the  fraction  of  an  inch  to  sev- 
eral inches  in  diameter,  and  the  thickness  of  the  veins  is  equally  vari- 
able. The  disturbed  character  of  the  rocks  renders  it  somewhat 
difficult  to  determine  the  thickness  of  the  main  ore-bearing  bed,  but  it  is 
probably  not  over  thirty  feet,  though  smaller  quantities  of  manganese 
are  found  in  the  rocks  on  either  side.  The  ore  is  scattered  through  this 
thickness  in  very  variable  quantities.  The  amount  of  commercially 
available  ore  at  Quaco  Head  is  small. 

"  The  igneous  rock  is  a  hard,  light-gray,  close-grained  material  of  a 
texture  somewhat  like  trap.  The  limestone  is  like  that  of  Markham- 
ville,  though  it  is  much  reddened  at  the  contact  with  the  igneous  rook. 
The  conglomerate  bed  is  composed  of  coarse  pebbles  of  metamorphic 
rocks.  It  dips  steeply  to  the  south,  and  forms  a  bold  bluff,  on  which 
the  lighthouse  of  Quaco  Head  is  situated.  The  sandstones  and  con- 
glomerates at  each  end  of  the  section  are  of  a  brick-red  colour,  and 
vary  from  coarse  sandstone  to  a  fine  conglomerate,  with  pebbles  from 
a  quarter  of  an  inch  to  one  inch  in  diameter,  both  sand  and  pebbles 
being  compased  of  white    quartz    stained  by  a  ferruginous    cement. 
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Sometimes  these  beds  contain  small  irregular  seams  or  nodules  of  man- 
ganese ore,  which,  however,  are  in  very  limited  quantity,  and  dave 
doubtless  been  derived,  during  the  deposition  of  the  beds,  from  the  ero- 
sion of  the  Lower  Carboniferous  rocks." 

The  accompanying  analyses  by  Dr.  A.  M.  Comey,  show  the  compo- 
sition of  the  better  grades  of  ore  from  Quaco  Head, 

AiwlTset.  Analyses  of  Manganese  ore  from  Quaco  Head,  New  Brunswick. 


Constituents. 


Manp^anese  peroxide. 

Feme  oxide 

Calcium 

Phosphorus 

Sulphur 

Insolub.e  silicates 


Manganese. 
Iron 


Compact  variety. 

Porous  variety. 

....i            71  W 

2  19 

trace. 
;              0  02 

66  00 
1  75 

trace. 
0  04 

000 

000 

837 

0  66 

58  20 

57  15 

1-53 

1  23 

"  The  ore-bearing  rocks  can  be  ti-aced  back  on  the  promontory  at  in- 
tervals for  almost  a  mile,  to  a  place  where  an  opening  has  been  made 
on  the  farm  of  Mr.  Molaskey.  On  the  north  side  of  the  Head,  small 
scattered  nodules  of  manganese  ore  are  found  in  the  gravel  drift  that 
lines  that  part  of  Quaco  Harbour  and  extends  inland  over  the  Lower 
Carboniferous  rocks.  They  have  doubtless  been  derived  from  the  lat- 
ter rocks  during  deposition  of  the  gravel,  in  the  same  way  that  the  red 
sandstone  just  mentioned  obtained  its  manganese  contents  at  an  ear- 
lier date.'* 

Salisbury  Bay  On  the  east  side  of  Salisbury  Bay,  in  Albert  county,  a  small  deposit 
of  manganese  ore  occurs  near  a  contact  of  Lower  Carboniferous  and 
Triassic  sandstones,  but  is  not  of  economic  importance. 

In  the  vicinity  of  Elgin,  in  the  same  county,  large  pieces  of  good  ore 
are  scattered  over  the  surface,  but  when  seen  (1878)  their  source  had 
not  been  ascertained.^ 

ShepodjT  Shepody  Mountain. — This  eminence,  one  of  the  highest  in  southern 

min^.  "  ^®^  Brunswick,  having  an  elevation  of  about  1000  feel,  has  a  com- 
posite structure,  its  lower  half  being  composed  of  chloritic  hydromica- 


•Report  of  Progress,  Geol.  Surv.  Can.,  1878-79,  p.  18  i). 
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Hchists  and  related  rocks,  formiDg  a  portion  of  a  long  ridge  of  such 
sediments  extending  along  the  St^  John  and  Albert  county  coasts  j 
while  the  upper  half  consists  of  Lower  Carboniferous  sti*ata,  including 
the  usual  association  of  gray,  more  or  less  bituminous  limestones,  red 
conglomerates,  red  and  gray  sandstones  and  shales.  On  the  north-east 
si(le  of  the  mountain,  near  the  road  leading  from  Hopewell  Corner  to 
the  Albert  mines,  the  contact  of  the  two  sets  of  rocks  may  be  seen, 
and  in  the  limestones  occurring  here  are  the  old  excavations  of  the 
Hopewell  Manganese  Mines. 

These  mines  were  opened  about  the  year  1860,  by  Mr.  Steadman,  of  History. 
Hopewell,  an  adit  being  driven  horizontally  into  the  limestones  for  a 
distance  of  about  five  hundred  feet.  From  the  latter  a  considerable 
quantity,  at  least  500  tons,  was  removed  and  shipped  partly  to  Eng- 
land and  partly  to  the  United  States,  bringing,  it  is  said,  about  $50 
per  ton,  though  exact  returns  of  the  product  are  not  now  available. 
The  ore  was  a  compact  black  oxide,  less  crystallized  than  the  ores  of  Nature  of  ore. 
Markhamville,  but  said  to  be  of  very  high  grade.  It  was  found  to 
occur  l>oth  in  veins  and  beds,  of  which  the  latter  attained  in  placas  a 
thickness  of  five  feet.  Owing  to  various  causes,  however,  of  which 
little  is  now  known,  work  was  abandoned  many  years  ago,  and  the 
works  have  long  been  in  ruins.  It  is  thought  by  many  that  the 
deposits  of  manganese  are  by  no  means  exhausted. 

The  third  class  of  manganese  ores  to  which  reference  has  been  made 
are  the  supftrlicial,  impure  and  more  or  less  earthy  ores,  commonly 
known  as  wad  or  bog  manganese.  These  are  found  in  beds  of  greater 
or  less  extent,  and  with  varying  proportions  of  manganese  oxide,  in 
many  parts  of  the  province,  but  with  one  exception  have  been  con- 
sidered as  being  without  value.  This  exception  will  now  be  more 
particularly  noticed. 

Bog  Manganese  or  Wad  of  Dawson  Settlement,  Albert  county, —  Dawson 
This  very  remarkable  deposit  is  located  about  five  miles  and  a  half  ^n^ji^ 
from  the  town  of  Hillsborough,  on  the  slope  of  a  hill  inclining  north- 
easterly at  a  low  angle  towards  a  small  brook,  flowing  thence  to  the 
Petitcodiac  River,  and  whose  opposite  slope  is  occupied  by  the  settle- 
ment above  named.  The  upper  part  of  the  first  ridge  is  wooded,  but 
between  the  edge  of  the  latter  and  the  brook  the  ground  is  cleared, 
and  upon  removal  of  a  thin  coating  of  vegetable  matter,  usually  not 
more  than  two  inches  in  depth,  is  found  to  be  everywhere  covered 
with  a  very  fine  black  powdery  deposit,  consisting  essentially  of  man- 
ganese oxide. 
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Extent.  The  property,  as  leased,  embraces  an  area  of  about  loO  acres,  and 

upon  about  eighteen  or  twenty  acr^,  or  as  far  ag  searched  for,  the  ore 
has  been  found,  the  deposit  vaiying  in  depth  from  a  few  inches  to 
thirty  feet.  In  a  survey  recently  made  by  a  Crown  I^and  surveyor, 
seventy-three  borings  were  made,  in  squares  of  *me  hundred  feet,  over 
a  space  of  seventeen  acres,  showing  an  average  depth  of  six  feet 
seven  and  three-quarter  inches,  equal  to  1900  pounds  to  the  cubic 
yard.     There  is,  accordingly,  alre«idy  in  sight  and  available  for  use  :  — 

TnllH. 

Ill  situ  on  hillside,  17  acre8 173,  ITf* 

III  diyiiig-hou8t»  and  shtidt*. 40<» 

Total 173,:)7<; 

Depth.^  According  to  the  statements  of  the  manager  of  thf  property,  Mr. 

11.  P.  Hoyt,  to  whom  I  am  indebted  foi-  aasistance  and  valuable  infor- 
mation, the  iron  rods  used  in  the  above  borings,  in  many  of  the  deepest 
places,  failed  to  go  down  over  twenty  five  or  thirty  feet,  anrl  then 
struck  what  was  apparently  hard  manganese  ore,  so  that  the  aboe 
results  indicate  the  minimum  quantity.  The  general  aspect  of  the 
ground  is  shown  in  an  accompanying  photograph,  representing  one  of 
the  numerous  trenches  dug   in  the  course  of  development. 

AnftlyaeH.  Twelve  analyses  of  the  ore  have  been  made  by  compe'ent  chemists, 

including  Prof.  E.  P.  Dunnington,  University  of  Virginia,  William 
Wiiite,  jr.,  Pittsburgh,  Pa.,  the  chemist*  of  the  Cambria  Iron  Works, 
Johnstown,  Pa.,  the  Carnegie  Steel  Co,  Pittsbui-gh,  Pa.,  and  the 
Illinois  Steel  Co.,  Chicago,  111.,  the  average  of  these  giving  :  - 

Per  cent. 

Metallic  inangani'se 45  81 

Metallic  iron !)  9,5 

Sjlphur -03 

PhoHphorus 05 

Silica 5  3t> 

jj.  These  ores  are  thus,  in  comparison  with  thase  of  Markhamville,  low- 

grade  ores,  and  would  be  of  little  or  no  value  for  the  uses  to  which  the 
latter  are  chiefly   put.     Nor   in   their   natural   condition    would  they 
have  commercial  value  of  any  kind.     It  is,  however,  proposed  to  sub- 
ject them  to  a  bricquetting  process  whereby  the  pulverulent  and  absorb- 
ent mass  shall  be  rendered  solid,   non-absorbent  and  capable  of  easy 
handling,  in  which  condition  it   may  be  advantageously  used  in  the 
Proponed         manufacture  of  spiegeleisen  and  ferro-manganese.     For  this  purpose 
appii<»rdoD  to  ^^  extensive  plant,  embracing  drying  furnaces,  compressors,  bricquet- 
of  spiegeleisen  ting  machines,  etc.,  has  l)een  erected  close  by  the  manganese  deposits, 
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and  also  near  to  the  track  of  a  branch  railway,  one  mile  and  a  half  in 

lengthy  built  by  the  company,  and   connecting  with  the  Harvey  and 

Salisbury  Railway  at  a  point  eleven  miles  from  Salisbury,  whence,  over 

the  Intercolonial    Railway  the  product  nuiy  be  readily  shipped  to  all  Shipping. 

Canadian  and  United  States  points,  the  freight  rate  being  on  a  basis 

of  about  $5.20  per  ton  to  Chicago.     The  shipping  point  by  sea  is  five 

miles  and  a  half  by  rail  from  the  mine  to  Hillsborough,  with  direct 

landing  at  wharf  for  vessels  of  800  to    1000   tons  capacity.     The  rail 

rate  to  Hillsborough  is  about  twenty-five  cents  per  ton,  the  vessel  rate 

to  Atlantic  ports  of  the  United  Statei?,  and  others  at  a  greater  distjince, 

is  about  $1.00  per  ton. 

On  Sawmill  Creek,  which  traverses  a  valley  along  the  western  base  Otlier 
of  Shepody  Mountain,  manganese  ore  has  been  observed,  and  is  now  *^*  *  **'*" 
l>eing  exploited  V>y  Mr.  R.  P.  Hoyt,  of  Hillsborough. 

The  following  additional  localitlas  of  bog  manganese  are  intl  cated 
by  specimens  in  the  Museum  of  the  University-  of  New  Brunswick, 
but  of  which  particulais  are  not  now  available: — Richibucto,  (Kent 
county)  ;  Bull  Moose  Hill,  (Kings  county)  ;  Queensbury,  ( York 
county) ;  Elgin,  (Albert  county)  ;  Moores  Mills,  (Charlotte  county) ; 
and  the  vicinity  of  Woodstock,  (Carleton  county).  One  of  the 
Fredericton  cemeteries,  just  above  the  old  Government  Hou.«?e  in 
Predericton,  is  underlain  by  a  bed  of  impure  wad. 

According  to  the  scale  of  valuation  in  use  among  consumers  of  n»an-  Viiluatiou. 
ganese  ores  (multiplying  the  percentage  of  manganese  by  the  price  per 
unit,  and  forty-five  per  cent  ores  being  worth  twenty -eight  cents  a  unit), 
the  Dawson  Settlement  ore  would  have,  allowing  sixty  cents  for  iron 
value,  a  total  average  value  of  $13  to  §14,  though  portions  of  it 
would  range  much  higher  than  thi<.  At  present  it  is  the  intention  of 
the  company  to  use  the  material  solely  in  the  manufacture  of  steel, 
and  with  that  object  in  view  it  has  bought  the  plant  of  the  Pictou 
Charcoal  Iron  Company,  at  Bridgeville,  N.  S.,  to  which  the  ore  is  to 
be  sent.  In  the  latter  place  the  company  is  in  possession  of  4000 
acres  of  woodland  and  twenty-two  charcoal  kilns,  while  the  plant  at 
Dawson  Settlement,  with  railway,  has  an  estimated  value  of  about 
$30,000.  The  company  is  known  as  the  Mineral  Products  Com- 
pany, the  headquarters  being  in  New  York,  with  Mr.  Ruesel  P.  Hoyt, 
of  Hillsborough,  as  general  manager. 

The  process  of  manufacture  now  in  operation  at  Dawson  Settlement  Procen  of 
may  be  briefly  summarized  as  follows  :—  nianufacture. 

The  ore  is  brought  in  tram-cars  from  the  deposits  near  by,  and  on 
reaching  the  works  is  dumped  on  a  platform  on  a  level  with  the  feed- 
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hopper  of  a  large  revolving  *'  drier,"  the  latter  being  a  cylinder  of 
half-inch  iron,  five  feet  in  diameter,  and  twenty-eight  feet  long, 
inclosed  in  a  brick  chamber  10  x  44  feet,  and  thirty  feet  hi^h.  By 
the  revolution  of  the  drier,  which  is  heated  by  wood  or  coal  fires 
beneath,  the  material  now  deprived  of  a  large  part  of  its  water,  is 
carried  to  the  end  of  the  brick  chamber,  and  there  dropped  into  a 
special  conveyor,  by  which  it  is  carried  to  the  foot  of  a  bucket  elevator, 
and  by  this  to  the  top  of  the  building.  Here  it  is  made  to  pass 
through  a  revolving  screen  with  the  effect  that  the  finer  part  passes 
into  and  is  retained  by  the  "  dry  ore  bin,"  while  the  coarser  part  is 
carried  off  to  be  subjected  to  the  action  of  a  grinder,  after  which  it 
also  conies  back  to  he  again  passed  through  the  revolving  screen  as 
before.  Above  the  drier  is  a  dust  chamber  with  a  V-shaped  bottom, 
and  provided  with  a  spiral  conveyor.  By  this  any  fine  ore  which 
may  l>e  passing  along  with  the  steam  or  gase^  from  the  drier  is  made 
to  settle,  and  thence  passes  to  the  foot  of  the  elevator  to  be  carried  to 
the  revolving  screen  and  dry  ore  bin. 

Brioquetting.  From  the  "  dry  ore  bin  "  the  material  is  removed  to  a  mixer,  there 
to  be  mixed  with  a  suitable  **  binder,*'  the  nature  of  which  is  not  made 
public.  The  mixed  material  is  then  ready  for  the  bricquetting  machine, 
into  which  it  enters  at  the  top,  issuing  from  below  in  the  form  of  very 
compact  cylinders,  each  about  three  inches  in  diameter,  and  about 
two  and  a  half  inches  long.  These  are  at  once  transferred,  on  the 
same  level,  to  cars  for  removal. 

Probable  An  interesting  question,  in  connection   with  these  deposits,  is  that 

maoranese       ^^  ^^^''''  probable  origin.     Upon  this    point   the  locality  throws  very 
dftpoBite.  little  light,  there  being  absolutely  no  exposures  of  rocks  anywhere  in 

the  vicinity,  or  any  visible  source  from  which  the  manganese  may 
have  come.  The  nearest  rocks  are  indeed  those  of  the  Millstone  Grit, 
though  these  are  doubtless  underlain,  as  at  Hillsborough  and  about  the 
Albert  mines,  by  Lower  Carboniferous  rocks,  including  limestones. 
None  of  these,  however,  are  markedly  manganiferous.  It  is  also  a 
little  singular  that  the  deposit  >ihould  have  such  a  decided  slope, 
instead  of  being,  as  usual  with  bog-ores,  nearly  horizontal.  Finally, 
the  abruptness  with  which  the  deposit  ends  along  the  line  of  the  brook 
referred  to  above,  towards  which  it  inclines,  while  no  such  material  is 
to  be  found  on  the  opposite  slope,  is  also  remarkable,  and  seems  to 
suggest  that  the  ores  are  the  result  of  deposition  from  springs  origina- 
ting on  the  one  slope  but  wanting  on  the  other,  while  the  brook  has 
carried  off  the  exceKS  of  the  solvent  water.  In  support  of  this  view 
it  may  be  observed   that   the  hillside  on   which   the  ore- beds  rest  is 
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remarkable  for  the  number  of  springs  which  issue  from  its  surface, 
in  the  waters  of  which  both  iron  and  manganese  may  be  readily 
detected. 

In  connection  with  the  subject  of  the  origin  of  the  bog-ores  of 
DaNv^son  Settlement,  a  few  words  relative  to  the  formation  of  the  older 
and  purer  manganese  deposits,  such  as  those  of  Markhamville,  Jordan 
Afountain,  Quaco,  eta,  may  not  be  out  of  place. 

It  has  been  suggested  by  Sir  J.  Wm.  Dawson  that  the  manganese  CM^erview 
deposits  in  the  marine  Lower  Carboniferous  limestones  of  Nova  Scotia  ^'"S'"- 
may  have  been  derived  from  the  decomposition  of  trappean  debris,  not 
unfrequently  associated  with  these  limestones  and  of  contemporaneous 
origin ;  and  a  like  view  is  taken  by  Mr.  E.  Gilpin,  Deputy  Commis- 
sioner of  Mines  for  Nova  Scotia,  except  that  he  regards  the  older 
strata  bordering  the  Carboniferous  tracts  as  being  also  a  possible 
source  from  which  the  metal  may  have  been  originally  derived.  Both 
explanations  would  be  equally  applicable  to  the  deposits  of  New 
Brunswick,  for  igneous  ejections,  in  the  form  of  dolerite,  diabase,  etc., 
are,  as  at  Quaco,  a  common  accompaniment  of  the  Lower  Carbonifer- 
ous limestones ;  while  in  the  rocks  of  the  Huronian  system,  such  as 
underlie  the  manganese-bearing  strata  at  Markhamville  and  Jordan 
Mountain,  are  also  contained  much  material  of  volcanic  or  semi- 
volcanic  origin,  these  in  the  latter  instances  having  been  found  to  be 
actual  carriers  of  this  metal.  On  the  other  hand,  the  observations 
made  by  various  exploring  expeditions,  and  especially  that  of  H.  M.  S. 
Challenger,  have  made  it  certain  that  manganese  deposits,  much  like 
those  under  discussion,  may  be  in  process  of  formation  over  many 
portions  of  the  sea-floor. 

Bituminous  Coal. 

There  can  be   but  little  doubt  that  among  the   minerals  of  New  yirgt 
Brunswick,  bituminous  coal  was  one  of  the  first  to  attract  attention,  dinooveri**. 
its  mode  of  occurrence,  ready  recognition  and  obvious  utility  alike 
contributing  to  that  result.     It  is  probable  that  the  first  discoveries 
were  made  at  Grand  Lake,  and    from  the  beds  in  that  vicinity,  coal 
would  appear  to  have  been  obtained  in  small  quantities  as  early  as 
1782  ;*  but  it  was  jiot  until  nearly  sixty  years  later,  through  the 
explorations  of  Dr.  Abraham  Gesner,  that  the  full  extent  of  the  areas  Explorations 
occupied  by  coal-bearing  rocks  was  made  known.     Between  the  years  of  ur.  Qeener. 
1839  and  1841,  Dr.  Gesner,  in  aMition  to  the  recognition  of  limited 
areas  of  such  rocks  near  the  coast,  styled  by  him  the  "  Chignecto  Bay 


•Rev.  W.  O.  Raymond,  in  a  paper  read  before  the  HiKtorioal  Society  of  St. 
John,  Dec.   1897. 
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Coal  formatiou  "  and  the  **  Westmorland  Coal-field  "  a^^certained  that 
a  large  part  of  the  central  counties,  including  the  whole  of  Sunbury 
and  Kent,  with  large  portions  of  Queens,  York,  Northumberland  and 
Gloucester  were  underlain  by  rocks  of  the  same  age.  These  general 
conclusions  were  subsequently  fully  verified,  especially  by  the  work  of 
the  Geological  Survey,*  with  the  recognition,  however,  of  the  fact  that, 
with  a  large  superficies,  owin:^'  to  the  approximat-e  horizontality  of  the 
beds,  the  formation  had  in  all  probability  but  little  thickness,  and,  in 
direct  contrast  to  the  extravagant  views  of  Dr.  Gasner,  coal-seams  of 
inconsiderable  amount.  As  the  facts  boaring  upon  this  question  have 
been  largely  derived  from  explorations  in  the  Grand  Lake  region,  a 
brief  history  of  the  operations  there  will  be  of  interest. 

The  coal  mine^  of  Grand  I^ake  are  situated  on  its  northern  side  and 
about  its  e«a8tern  extremity,  mainly  in  the  vicinity  of  the  Newcastle 
River,  on  the  Salmon  River,  in  Chipman,  and  about  the  lower  part  of 
Coal  Creek,  the  entij-e  extent  of  tlie  Newcastle  basin  being  estimated 
at  about  100  square  miles.  The  country  has  an  average  elevation  of  not 
more  than  tifiy  feet  above  the  lake,  while  the  surface  of  the  latter  is  not 
far  from  sea-level.  The  country,  except  where  cut  by  water-courses,  is 
also  nearly  flat,  with  a  drift  covering  varying  from  a  few  inches  to 
thirty  or  forty  feet.  The  lake  is  navigated  by  steamboats  and 
small  sailing  vessel^,  the  distance  from  Newcastle  to  St.  John  by  water 
being  forty-five  miles,  ant  I  from  Chipman  to  the  same  port  about  fifty- 
two  miles.  Chipman  is  now  connected  by  the  Central  Railway  with 
the  Intercolonial  Railway  at  Norton,  a  distance  of  forty-four  miles, 
and  it  has  been  proposed  that  this  line  be  extended,  a  distance  of 
thirty-five  miles,  to  Fredericton.  The  means  for  removal  of  the  product 
of  the  mines  to  market  are  therefore  ample 

The  development  of  the  mines  has  been  very  slow.  Indeed,  through 
their  entire  history  there  has  been  almost  a  total  lack  of  combined 
and  persistent  effort.  For  many  years  the  removal  of  coal  was  effected 
in  a  most  desultory  way,  each  farmer  upon  whose  land  the  seam  was 
exposed  devoting  a  portion  of  his  winter's  leisure  to  getting  out  what 
was  needed  for  his  own  use,  or  occasionally  hauling  a  load  on  sleds  to 
Fredericton.  A  considerable  quantity  was  also  sent  to  the  same  place 
or  to  St.  John,  mostly  the  former,  by  wood  boats,  obtaining  a  ready 
sale.  Little  or  no  care  was,  however,  taken  in  the  handling  of  the 
coal.  Screening,  if  undertaken  at  alL  was  very  imperfectly  done,  and 
no  attempt  whatever  was  made  in  the  direction  of  system  or  economy. 
To   a   considerable    extent   the  same  state  of  things  still   prevails, 

♦Rejwrt  of  ProgresH,  Geol.  Surv.  Can.,  1872-73. 
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all  tending  to  give  the  coal  a  reputation  considerably  below  its  real 
value.  There  being  only  one  seam  of  coal,  but  twenty-two  inches  in 
thickness,  and  this  occurring  often  so  near  the  surface  as  to  be 
obtained  by  the  simple  process  of  stripping  and  quarrying,  the  coal 
was  liable  to  considerable  deterioration  from  exposure,  dirt,  etc., 
detracting  still  further  from  its  value.  £ven  at  the  present  time,  so 
slight  is  the  attention  paid  to  preserving  the  quality  of  the  coal,  that  it 
is  often  loaded  and  unloaded  several  times  in  surmounting  the  low 
swells  of  the  surface  which  intervene  between  the  pits  and  the  wharf, 
while  at  the  latter  it  is  not  even  dumped  upon  a  platform,  but  thrown 
upon  the  ground,  to  be  further  mixed  with  earth  or  crushed  by  the 
wheels  of  passing  vehicles. 

It  has  been  said  that  practically  only  one  seam  of  coal,  twenty-two  ThicknejMi  of 
inches  in  thickness,  exists  at  Grand  Lake.     The  idea  that  other  and 
thicker  seams  might  be  found  at  greater  depths  was  long  entertained, 
and  was  favoured  by  what  was  known  of  coal-development  in  Nova 
Scotia.     Accordingly,  in  1837,  a  company  was  formed  to  test  this  point 
by  boring.     As  a  result,  at  a  point  about  two  miles  above  the  mouth  Result  of 
of  Salmon  River,  a  bore-hole  was  sunk  to  a  depth  of  a  little  over  400  honng«»n  18.37 
feet,  the  return  of  the  borings  embracing,  at  a  depth  of  about  250  feet, 
"eight  feet  of  shale  and  coal."     The  relative  amount  of  each  was  not 
stated,  and  prominence  is  given   to  the  shale ;  still   the  result  was 
regarded  as  affoi-ding  some  encouragement  towards  more  systematic 
and    extensive    mining.     Nothing,   however,    beyond    the   continual 
removal  of  the  *'  surface  seam  "  was  actually  done,  and  it  was  not  until 
1866  that  further  borings  were  undertaken,  in  this  case  at  Coal  Creek.  BoriiigB  l»66. 
A  depth  of  ninety-six  feet  was  attained,  but  showed  no  coal.     In  1870 
still  another  boring,  but  equally  without  result,  was  made  on   Salmon 
River  to  a  depth  of  217  feet. 

Of  the  above  borings  the  first  was  certainly  unreliable  and  incon-  Results, 
elusive,  while  the  two  last  were  decidedly  unfavourable.  Still  the 
impression  continued  to  prevail  that  the  question  had  not  been  finally 
settled,  and  with  a  view  to  its  determination,  the  assistance  of  the 
Geological  Survey  was  invoked  for  the  purpose  of  making  a  more 
thorough  and  systematic  investigation  of  the  whole  subject,  the  sum  of 
$4,000  being  at  the  same  time  appropriated  by  the  local  legislature 
for  the  purpose  of  assisting  the  investigation  through  the  use  of  a 
diamond  drill.  In  pursuance  of  these  undertakings,  the  whole  field 
was  very  thoroughly  examined,  the  position  and  nature  of  all  outcrops 
determined,  and  the  geological  structure  carefully  studied ;  the  general 
conclusion  being  that  the  area  of  the   Grand  Lake  coal-field  proper. 
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embracing  about  112  square  miles,  was  evidently  that  of  a  shallow 
basin,  with  a  maximun  depth  not  exceeding  600  feet,  and  of  this  fully 
200  feet  belonging  to  the  lower  or  barren  measures.  This  conclusion 
was  in  a  measure  confirmed  by  the  results  of  the  borings,  which  at  a 
depth  of  217  feet  were  found  to  have  passed  entirely  through  the  coal 
formation,  bringing  up  characteristic  cores  from  underlying  and  older 
rocks,  and  showing  no  trace  of  any  beds  other  than  those  near  the 
surface.  Notwithstanding,  however,  the  removal,  which  would  thus 
seem  to  be  conclusive,  of  any  reason  for  belief  in  deeply  seated  beds, 
the  same  observations  sufficed  to  show  that  the  surface  seam,  if,  as  is 
probable,  the  latter  underlies  the  entire  area,  must  contain  a  large 
quantity  of  coal,  and  that  this,  from  the  ease  with  which  it  is  worked 
must  possess  a  considerable  aggregate  value.  Taking  only  the 
Newcastle  area  proper  into  account,  the  estimated  amount  of  coal 
contained  therein  is  22,135,449  tons,  or,  if  the  associated  areas  of 
Salmon  River  and  Coal  Creek  be  included,  (about  which  the  infor- 
mation is  less  conclusive,)  the  total  will  be  nearly  155  million  tons. 
Of  this  it  is  probable  that  from  100,000  to  125,000  tons  have  already 
been  removed. 

The  output  of  the  Grand  Lake  coal  mines  in  1863  was  about  3000 
chaldrons,  and  since  that  time  has  averaged  about  4000  chaldrons  an- 
nually, the  chaldron  being  about  one  and  a  half  tons  or  3200  lbs.  Of 
this  about  1000  chaldrons  go  to  Fredericton,  where  the  coal  is  used  in 
the  electric  light  works  and  water-works,  as  well  as  in  factories,  mostly 
for  steam-making  purposes.  Its  selling  price  in  Fredericton  is  now 
about  $3.50  per  chaldron,  though  in  some  cases  as  high  as  $4.  It  is 
sent  by  water,  at  a  cost  of  eighty  cents  per  chaldron.  From  Newcastle 
all  the  coal  now  goes  by  water,  either  to  Fredericton  or  St.  John,  the 
price  being  about  the  same.  From  Chipman  none  has  been  shipped 
by  water  either  to  Fredericton  or  St.  John,  but  what  is  here  raised 
(the  amount  bein^  small,)  is  used  on  the  Central  Railway. 

In  1891  an  attempt  was  made  to  manufacture  coke  ;  and  again,  two 
years  later,  by  Messrs.  Geo.  King  and  Silas  McMahon,  but  the  work 
was  not  pushed  beyond  a  test.  The  coke  was  pronounced  good,  but 
for  some  reason  not  ascertained  the  work  was  abandoned. 

The  average  work  of  one  man  at  the  mines  is  about  one  chaldron 
per  day,  of  good  coal,  at  a  cost  of  $1.50.  With  a  thicker  seam  coal 
could  be  readily  extracted  at  a  cost  of  fifty  cents. 

The  soil  covering  varies  from  three  feet  to  thirty  feet.  If  not  more 
than  seven  or  eight  feet  in  depth  the  soil  is  *' stripped."  Beyond  that 
depth  it  is  usual  to  go  under.     The  seam  lies  nearly  at  the  level  of 
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the  lake,  and  much  difficulty  is  experienced  in  connection  with  drain- 
age. No  pumps  have  been  used,  except  in  one  instance,  by  Mr.  Mac- 
Farlane,  of  Fredericton,  the  small  size  of  the  seam  not  making  the 
inducement  sufficient  for  the  introduction  of  steam  pumps. 

In  the  Geological  Survey  Report  for  1873,  full  descriptions  are  given  Reoeni 
of  all  the  openings  made  up  to  that  time.  During  the  visit  of  the  wri- 
ter in  1897,  an  interesting  opening  had  just  been  made  on  the  farm  of 
Robt.  Cox,  now  leased  to  the  Central  Railway  on  the  Emigrant  Settle- 
ment road,  about  four  miles  from  Newcastle  Landing.  It  is  fairly 
representative  of  all.  A  stripping  has  been  here  made  showing  a  sur- 
face of  coal  for  about  fifty  feet  in  length  by  ten  feet  in  width,  and 
having  a  gentle  slope  west- northwest  of  about  one  foot  in  twenty. 
The  soil  covering,  which  at  one  end  is  about  five  feet  deep,  increases  to 
about  ten  feet  at  the  other,  and  is  largely  clayey,  with  many  imbedded 
blocks  of  sandstone  and  shale.  The  following  is  a  section  of  the 
exposure : — 

SoU 6  to  10  feet  , 

Grood  coal 22  inches. 

Shale  and  clay 6      ** 

Coal 11      ** 

Fire-clay,  at  least  4  feet  deep,  but  of  which  the 
bottom  has  not  been  reached. 

The  coal  is  firmer  and  can  be  mined  in  larger  lumps  here  than  at  many 
of  the  openings  in  the  vicinity.  The  seam  is  doubtless  the  same  as  at  other 
localities  in  the  Newcastle  field,  differing  only  in  the  fact  that  the  clay 
and  shale  parting  found  here  between  the  upper  and  lower  part  of  the 
seam,  is  elsewhere  usually  shale  only,  locally  known  as  "  bone  ".  The 
lower  coals  are  usually  not  removed,  as  affording  a  good  solid  foundation 
on  which  to  work,  ih  preference  to  the  soft  clay  beneath. 

It  may  here  be  noted  that  a  tramway  down  the  valley  of  Newcastle  Transport. 
River  would  pass  near  most  of  the  important  openings,  and  by  doing 
away  with  the  loading,  dumping  and  reloading  already  alluded  to, 
(which  tends  to  reduce  the  coal  to  very  small  fragments,  if  not  to  dust), 
would  serve  to  bring  the  coal  to  market  in  a  much  more  satisfactory 
condition. 

As  to  other  parts  of  the  New  Brunswick  coal-field,  it  would  be  out  other  itreas. 
of  place  to  describe  here  in  detail  all  the  localities  at  which  outcrops 
of  coal  have  been  observed.     In  most  instances  the  seams  are  small 
and  of  no  economic  value ;  but  as  bearing  upon  the  general  question 

♦Report  of  Progress,  Geol.  Surv.  Can.,  1878-79,  p.  20  d. 
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of  the  character  of  the  field  and  its  possible  supply,  it  may  be  well  to 
enumerate  them  briefly.*     They  are  as  follows  : — 

Queens  County. 

Goal  Clones  SetUemerU. — According  to  explorations  made  here  by  Dr.  G. 

F.  Matthew,  there  are  two  seams,  with  thicknesses  respectively  of  one 
and  two  feet.  The  quality  of  the  coal  is  good,  and  some  attempts  to 
work  it  were  made  in  1872,  but  the  situation  of  the  mine  being  un- 
favourable, these  were  soon  abandoned.* 

Otnahog  and  Merserean   Brooks,       Report   of   Progress,     187273, 
p.  219. 

.SuNHURY  County. 

Near  IVacey. 

Xorth-west  Oromocto,  below  mouth  of  Hardwood  Creek. — Seam  of 
Gve  inches. 

Throe-tree  Creek.  Borings  made  here  reached  a  depth  of  600 
feet,  but  failed  to  show  seams  of  coal. 

Xorth-west  Branch  of  Oroitwc.to  Biver,  one  and  a  half  miles  above 
the  mouth  of  the  Yoho  stream.  Coal  seams  four  and  five 
inches. 

York  County. 

Xashwaaksis  River. 
Taxi's  River. 
Cork  SettUinent, 
Prince  William, 

Kknt  County. 
Coai  Creek. 

Gloucester  County. 

Xew  Bandon  or  Ston^'fuiveru — The  stone  quarries  opened  at  this 
locality,  as  well  as  at  Clifton,  near  by,  upon  the  southern  shore  of  the 
Bay  Chaleurs,  besides  affording  a  fine  exposure  of  Carboniferous  strata, 
lying  probably  near  the  base  of  the  system,  show  also  a  seam  of  coal 
about  eight  inches  in  thickness,  while  other  seams  are  said  to  show  at 
low  water,  one  of  them  with  a  thickness  of  eighteen  inches.     The  strata 

*H<'i>ort  of  Pnigre^M.  iieiA.  Stin'.  Can.,  1872-73,  p.  219. 
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exposed  in  the  nearly  vertical  blufi^  which  form  the  shore  for  several 
miles,  consist  below  of  massive  sandstones,  often  of  pale-greenish 
oolour,  with  thin  intercalated  beds  of  shale  (the  latter  often  replete 
with  fossil  ferns  admirably  preserved),  and  above  of  gray,  green  and 
red  crumbling  shale,  the  whole  series  showing  a  very  gradual  south- 
east dip.  As  representative  of  the  probable  structure  of  a  large  part 
of  the  coal-field  in  this  county,  this  coast-section  is  very  instructive. 
The  total  thickness  of  exposed  beds  is  about  seventy-five  feet. 

Kings  County. 

Dunsinane. — At  this  locality,  which  is  a  few  miles  east  of  Sussex  Dunsinane, 
and  close  to  the  track  of  the  Intercolonial  Railway,  a  seam  of  bitu-  ^^"*^  county, 
minous  coal  occurs,  with  a  thickness  of  about  twenty  inches,  the 
associated  rocks  being  gray  sandstones  with  blue,  gray  and  reddish 
shales.  In  the  latter  are  typical  Carboniferous  plants.  A  number  of 
excavations  have  been  made,  in  one  instance  to  a  depth  of  sixty  feet, 
but  without  further  result  than  that  stated. 

During  the  year  1897,  boring  operations  were  undertaken  with  the 
drill  belonging  to  the  provincial  government,  and  a  depth  of  nearly 
1300  feet  has  since  been  i*eached.  All  the  rocks  passed  through  are 
such  as  belong  to  the  coal  formation,  most  of  them  being  fine  bluish- 
gray  sandstones,  associated  with  grit  and  fine  conglomerates,  but  with- 
out red  rocks.  The  unexpected  thickness  of  the  Coal  Measi^res  at  this 
point  is  very  remarkable,  and  must  have  an  important  bearing  upon 
the  possible  thickness  elsewhere. 

Longs  Creek,  (near  motUh,) — Seam  ten  to  twelve  inches,  but  very  im-  Longs^Oreek, 
pure.  Queejifc 

^  county. 

In  regard  to  the  question  of  the  probable  productive  capacity  of 
the  New  Brunswick  coal-field,  the  facts  afforded  by  the  Newcastle  or 
Grand  Lake  basin  are  of  the  utmost  importance.  Considering  the  DiBcuasion  on 
results  of  the  careful  surveys  of  this  district  (fully  detailed  in  the  °^  suppj. 
Geological  Survey  Report  for  1873),  together  with  the  results  of 
borings  and  mining  operations,  no  reasonable  doubt  can  be  entertained 
that,  in  this  particular  basin,  the  coal  formation  is  very  shallow  (prob- 
ably not  exceeding  500  feet),  and  that  the  twenty-four  inch  seam  which 
has  there  been  so  long  worked  is  practically  the  only  one  present. 
The  structure  of  the  district  at  the  same  time  shows  that  this  seam, 
occupying  a  low  position  in  the  Carboniferous  formation,  rests  upon  a 
floor  of  older  rocks,  including  red  sediments  and  trappean  overflows  of 
the  Lower  Carboniferous  formation,  in  such  a  way  as  to  clearly  indicate 
not  only  unconformity  but  also  extensive  erosion  between  the  two.  It 
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is,  therefore,  possible  that  while  the  Coal  Measure  rocks  over  certain 
tracts,  as  over  prominent  ridges  of  the  underlying  beds,  may  be  very 
thin,  (or,  as  at  Newcastle  Forks  and  Coal  Creek,  may  allow  these  to 
protrude  through  them),  at  other  points,  where  underlying  pre-existing 
valleys  or  depressions  exist,  they  may  have  a  thickness  corresponding 
to  these  depressions.  In  these  latter  cases  it  is  also  possible  that, 
with  greater  bulk  of  strata,  they  may  include  more  seams  of  coal. 

This  condition  of  things  is  really  typical  of  the  entire  central  coal- 
field of  the  province.  The  strata  are  everywhere  in  an  attitude 
varying  but  little  from  horizontality ;  the  seams  of  coal  approximate 
in  thickness  to  that  of  Grand  Lake;  the  associated  fossil  plants 
indicate  about  the  same  horizon  ;  and  the  thickness  of  beds  exposed 
in  river-sections  are  too  inconsiderable  to  admit  of  any  conclusion  being 
drawn  as  to  what  the  total  thickness  is,  or  the  extent  to  which  it  may 
vary.  The  only  possible  way,  therefore,  by  which  to  test  its  produc- 
tive capacity,  is  that  of  instituting  systematic  borings,  along  several 
parallel  lines,  at  such  intervals  as  may  clearly  indicate  the  varying 
thickness  of  the  formation,  and  reveal  the  presence  of  additional  se^ims 
of  coal^  if  any  such  exist.  Even  should  the  results  be  negative,  the 
information  obtained  would  be  of  value  as  substituting  certainty  for 
conjecture,  and  thereby  tending  to  save  the  useless  expenditure  of 
money. 

In  addition  to  the  borings  at  Newcastle,  Salmon  River  and  Coal 
Creek,  previously  referred  to,  borings  have  already  been  made  at  several 
other  points  with  negative  results.  One  of  these  was  at  Three-tree 
Creek,  near  Fredericton  Junction,  where,  in  the  year  1873,  a  diamond 
drill  penetrated  to  a  depth  of  600  feet,  but  found  no  coal. 

Another  locality  is  the  vicinity  of  Moncton,  where  during  the  sum- 
mer of  1897,  with  a  diamond  drill  leased  from  the  local  government, 
a  number  of  bore-holes  were  made,  in  some  instances  to  consider- 
able depths.  A  visit  to  one  of  these  was  made  by  the  author  of  this 
report,  the  locality  being  the  farm  of  Peter  Wilson,  about  nine  miles 
north-west  of  Moncton  and  near  the  base  of  the  southern  slope  of 
Lutes  Mountain.  This  latter  is  a  ridge  of  coarse  red  conglomerate,  of 
Lower  Carboniferous  age,  associated  with  reddish  felsites,  boulders  of 
which  strew  its  sides.  The  bore-hole  is  close  to  Wilson's  house,  and 
less  than  a  furlong  from  the  conglomerate  ridge.  At  the  time  a  depth 
of  120  feet  had  been  reached,  about  two-thirds  of  this  being  in  a  very 
fine  rather  dark-gray  sandstone,  while  the  beds  below  were  generally 
reddish,  though  less  markedly  so  than  is  usually  the  case  with  Lower 
Carboniferous  strata.     No  beds  of  coal  were  passed  through  and  this 
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notwithstanding  the  fact  that  an  eighteen  inch  seam  was  said  to  have 
been  exposed,  some  fourteen  years  ago,  within  a  few  feet  of  where  the 
present  boring  has  been  made.  No  rock  is  visible  at  the  surface,  the 
beds  being  covered  with  about  eighteen  feet  of  clay,  in  which  some 
small  fragments  of  coal  were  seen.  Two  miles  west  of  the  above, 
another  boring  obtained  a  depth  of  737  feet.  It  is  proposed  that  the 
cores  obtained  from  these  several  borings,  together  with  those  derived 
from  the  operations  at  Dunsinane,  shall  be  sent  to  Fredericton  for 
critical  examination.  The  results  there  obtained,  with  additional 
data  derived  during  the  past  summer  (1898)  from  examinations  over 
various  parts  of  the  coal-field,  will  be  embodied  in  another  report  now 
in  course  of  preparation. 

Anthracite. 

The  occurrence  of  anthracite  coal,  in  limited  quantities,  in  the  Jj"* 
Devonian  rocks  of  St.  John  county,  was  first  brought  to  notice  by  the 
observations  of  Dr.  A.  Glesner,*  in  the  year  1839,  small  seams  of  such 
coal  having  been  noticed  by  him  in  the  neifl:hbourhood  of  the  Lepreau 
River,  and  subsequently,  in  the  form  of  trunks  of  trees  converted  into 
anthracitic  matter,  in  the  vicinity  of  Little  River,  east  of  the  city  of 
St.  John.  Later  observations  showed  that  such  coal  was  not  of 
uncommon  occurrence  in  the  rocks  referred  to,  but  at  two  points 
only,  both  in  the  Lepreau  basin,  and  not  far  apart,  did  the  quantity  of 
coal  appear  to  be  such  as  to  warrant  any  attempt  to  work  it. 

The  locality  in  which   mining  operations  was   first   undertaken,  Location  at 
in   1877,    was   that    of   Lepreau    Basin,  a  short  distance    west    of  Basin, 
the  line  between  St.  John  and  Charlotte  counties,  on  the  land  of 
Mr.   G.   E.  Hanson.!     Several  shafts  were  here  sunk,  one  of  them 
reaching  a  depth  of  140  feet,  the  strata  penetrated  consisting  largely 
of  gray  sandstone,  but  with  alternating  beds  of  shale,  both  of  which 
carry,  somewhat  abundantly,  characteristic  Devonian  plants.     At  a 
depth  of  125  feet  a  seam  of  mixed  ooal  and  shale  was  found,  having  a  boHnK 
total  thickness  of  fifteen  feet ;  but  the  shale  was  irregularly  distributed  operations, 
through  the  coal,  of  which  not  over  four  feet  could  be  found  at  any 
one  point,  and  this  much  mixed  with  earthy  matter.     An  analysis  of    * 
samples  frofli  the  outcrop,  made  by  Dr.  B.  J.  Harrington,  gave  36*88 
per  cent  of  ash ;  though  two  other  analyses,  of  selected  samples  from 
lower  levels,  reduced  the  proportion  of  impurities  to  twenty-one   and 
fourteen  per  cent  respectively.     When  tested  on  a  large  scale  for  steam 


*  First  Report  on  Geology  of  New  Brunswick,  pp.  51-53. 
t  Report  of  Progress,  Qeoi  Surv.  Can.,  1876-77,  p.  345. 
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producing  purposes,  the  coal  is  said  to  have  ignited  readily,  and  to 
have  had  good  heating  capacity,  but,  as  might  be  expected,  burned 
Development,  imperfectly,  leaving  a  considerable  quantity  of  clinker.  Work 
was  carried  on  at  this  locality,  more  or  less  continuously,  for  four  or 
five  years  and  then  abandoned.  Considering  the  nature  and  age  of 
the  associated  rocks,  the  impurity  of  the  larger  part  of  the  product 
and  the  difficulties  attendant  upon  its  removal,  it  does  not  seem 
probable  that  mining  operations  of  a  profitable  character  are  ever 
likely  to  be  prosecuted  here. 

Albertite. 

No  mineral  found  in  New  Brunswick  has  awakened  more  interest 
than  this.  None  is  so  peculiar  in  its  nature  and  associations,  none  has 
been  the  subject  of  greater  controversy,  both  scientific  and  legal ;  upon 
none  has  more  capital  been  expended,  and  from  none  has  a  larger  re- 
turn been  obtained. 

The  mineral  is  essentially  confined  to  the  Lower  Carboniferous  form- 
ation, though  in  very  limited  quantities  it  has  also  been  observed  in 
underlying  metamorphic  slates  and  in  overlying  Coal  Measures.  By 
far  the  larger  part  is  confined  to  heavy  beds  of  very  tine-grained  dark- 
gray  to  black  bituminous  shales  which  occur  near,  if  not  at,  the  base 
of  the  Lower  Carboniferous,  penetrating  these  shales  in  the  form  of 
veins. 

Albertite  is  soft  and  brittle,  jet  black,  brilliantly  lustrous  and  breaks 
with  a  marked  conchoidal  fracture.  In  its  physical  characters  it 
bears  much  resemblance  to  asphaltum,  but  is  less  friable,  is  differently 
affected  by  solvents  and  has  a  different  chemical  constitution.  Though 
for  a  long  time  regarded  as  unique,  it  is  now  thought  to  be  identical  or 
nearly  so  with  the  mineral  gilsonite,  found  in  small  quantities  in  Utah 
as  well  as  with  the  grahamite  of  Western  Virginia.  Its  hardness 
is  3,  nearly,  of  Moh's  scale,  its  specific  gravity  being  from  1-08  ta 
11  *L  It  may  be  readily  ignited  in  the  fiame  of  a  spirit  lamp,  and 
may  be  melted,  though  less  readily  than  asphalt.  It  is  of  uniform 
quality,  and  under  the  microscope  reveals  no  trace  of  structure.  The 
conditions  of  its  occurrence  and  its  characteristics,  both  physical  and 
chemical,  favour  the  idea  that  it  is  an  oxidized  hydrocarbon,  related 
to  petroleum,  and  originally  in  a  condition  of  partial  or  complete 
fluidity.* 


Physical 
character. 


Probable 
origin. 


•Albertite  has  been  recently  found  in  sniall  quantities  forming  veins  and  irregu- 
lar masses  in  the  pure  white  and  stratified  gypsum  of  the  Hillsborough  quarries.  No 
stronger  evidence  of  its  character  as  injected  hydrocarbon  amid  be  desired. 
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A  full  description  of  the  history  of  the  Albert  mines,  involving  a 
protracted  dispute  as  to  the  nature  of  the  deposit  and  its  consequent 
ownership,  would  be  too  lengthy  for  the  present  Report,  and  reference 
may  therefore  be  made  to  the  Report  of  Progress  of  the  Geological  Reference  to 
Survey  for  1876-77  (pp.  351-401)  in  which  the  subject  is  very  fully  Geological 
treated,  and  which  is  accompanied  by  a  map  showing  the  geographical  S*"'^®y. 
distribution  of  the  albertite-bearing  shales.     A  brief  summary  of  the 
more  important  facts  is  all  that  can  be  given  here. 

The  vein  was  originally  discovered  in  the  year  1849,  on  Frederick  Diflcovery. 
Brook,  about  four  miles  south-west  from  the  town  of  Hillsborough,  and 
showed  at  the  surface  a  thickness  of  sixteen  feet.  The  title  to  the 
property  having  been  determined,  on  the  supposition  that  the 
albertite  was  a  variety  of  coal,  and  therefore  reserved  to  the 
Grown,  a  company  was  at  once  formed  for  its  development,  and  opera-  Development, 
tions  actively  entered  upon.  These  were  continued  for  a  period  of 
fourteen  years,  the  greatest  output  being  in  the  years  1865  and  1866, 
in  each  of  which  the  shipments  were  20,500  tons,  while  the  total  from 
1863  to  1874  was  154,800  tons.  The  royalty  paid  to  the  Government 
up  to  January,  1866,  was  $8,089.29.  The  exportation  was  piincipal- 
ly  to  the  United  States,  where  the  mineral  was  partly  employed 
as  an  enricher  in  the  manufacture  of  coal  gas  and  partly  in  the 
making  of  oil.  The  yield  of  the  latter  was  said  to  be  about  100 
gallons  to  the  ton,  while  the  gas-product  was  14,500  cubic  feet  per 
ton,  of  a  superior  illuminating  power.  The  price  at  which  it  sold  va-  Vaiue. 
ried  at  different  periods  from  $15  to  $20  per  ton  on  the  wharf 
at  Hillsborough,  but  its  present  value,  owing  to  the  competition  of 
petroleum,  would  be  greatly  reduced.  In  the  course  of  the  operations,  it 
was  found  to  occupy  an  irregular  and  nearly  vertical  fissure,  to  have  a  Mode  of 
thickness  varying  from  one  inch  to  seventeen  feet,  to  have  numerous  occurrence, 
branch  veins,  in  places  \3ementing  innumerable  fragments  of  the  shatter- 
ed strata  and  even  crystals  of  selenite  into  a  sort  of  breccia,  and  finally 
to  show,  through  much  of  its  extent,  complete  discordance  with  the* 
associated  strata.  The  depth  attained  was  over  1 100  feet.  The  width 
of  the  vein  in  the  lower  workings  was  greatly  diminished,  and  as  a  con- 
sequence gave  a  greatly  lessened  output.  Between  1869  and  1 870  there 
was  a  falling  off  from  17,000  tons  to  6000  tons,  and  from  this  time 
little  was  done  beyond  exploratory  work  and  the  removal  of  reserves. 
These  having  finally  become  exhausted  and  all  efforts  to  find  new  veins 
or  enlargements  of  old  ones  having  been  ineffectual,  the  works  were 

closed  down. 

Later 

Both  before  and  since  the  stoppage  of  the  Albert  mines,  many  attempte  to 

attempts  have  been  made  to  discover  deposits  of  a  similar  nature  at  similar 

eposits. 
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different  points  in  Albert  and  Westmorland  counties,  where  the  occur- 
rence of  the  characteristic  bituminous  shale  seemed  to  render  its 
presence  possible.  In  several  instances  these  attempts  led  to  the  dis- 
covery of  veins  of  albertite,  but  in  no  case  of  such  a  size  as  to  warrant 
the  expenditure  of  capital  in  working  them. 

The  facts  relating  to  the  possible  occurrence  of  workable  deposits  of 
albertite  are  fully  detailed  in  the  report  to  which  reference  has 
already  been  made.  The  circumstance  that  the  mineral  has  been 
found  at  points  so  distant  as  Norton  station  in  Kings  county  and 
Beliveau  in  Westmorland  county,  the  one  fifty  miles  west  and  the 
other  ten  miles  east  of  the  Albert  mines,  is  interesting  as  indicating 
the  extent  of  the  area  over  which  the  conditions  resulting  in  the  for- 
mation of  albertite  must  have  prevailed ;  but  apart  from  the  mine 
referred  to,  no  facts  at  present  known  warrant  a  belief  in  its  occurrence 
in  other  than  small  veins.  At  Beliveau,  a  shaft  was  sunk  to  a 
depth  of  500  feet,  and  large  sums  of  money  were  spent  in  exploratory 
work,  but  without  favourable  results. 


Bituminous  Shales. 


Creological 
podtioiu 


ares  at 
Jtimore, 
Albert 
oounty. 


The  only  development  of  these  shales  which  is  of  economic  impor- 
tance, is  that  already  referred  to  as  being,  in  Kings,  Albert  and 
Westmorland  counties,  holding  veins  of  albertite.  Apart,  how- 
ever, from  this  fact,  these  shales  are  capable  of  yielding  products 
which,  even  if  not  immediately  available,  are  likely  in  the  future  to 
become  of  considerable  value. 

The  position  of  the  shales,  geographically  and  geologically,  has  already 
been  referred  to.  Lying  for  the  most  part  along  the  northern  side 
of  the  ridge  of  pre-Cambrian  metamorphic  tpcks  that  occupy  the 
larger  part  of  St.  John  and  Kings  counties,  they  occur  at  intervals  all 
the  way  from  Norton  station  on  the  west  to  the  vicinity  of  Dorchester 
on  the  east ;  while  their  stratigraphioal  relations  and  contained  fossils 
indicate  that  they  occupy  a  position  near  or  at  the  base  of  the  Lower 
Carboniferous  formation.  Full  particulars  as  to  both  of  these  points 
are  given  in  a  special  report  contained,  with  accompanying  map,  in  the 
Report  of  Progress  of  the  Geological  Survey  for  1876-77. 

The  best  exhibition  of  these  rocks,  viewed  from  an  economic  stand- 
point, is  to  be  seen  in  tbe  settlement  of  Baltimore,  Albert  county,  at 
which  point  operations  for  their  working  and  treatment  were  under- 
taken about  the  year  1862.  As  seen  at  this  point  they  consist,  for  the 
most  part,  of  heavy  beds  of  a  very  dense,  tough  and  fine-grained  charac- 
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ter,  from  dark-gray  to  black  in  colour,  effervescing  readily  upon  the 
addition  of  an  acid,  and  when  rubbed  emitting  a  strongly  bituminous 
odour.  Subjected  to  heat  in  furnaces  erected  for  the  purpose,  the  shales 
readily  yielded  oil  to  the  amount,  in  the  case  of  the  best  bed,  known 
as  the  "  black  band,"  of  sixty-three  gallons  to  the  ton  ;  while  the  gas- 
yielding  capacity  per  ton  was  7500  cubic  feet.  In  fact,  the  rock  of 
this  band  may  fairly  be  regarded  as  a  true  cannelite,  closely  resembling 
some  varieties  of  the  latter  in  specific  gravity,  colour  and  lustre,  and 
like  this  mineral  readily  igniting  and  burning.  Blocks,  cut  from 
the  mass,  are  jet-black  in  colour  and  on  polished  surfaces  much  resemble 
jet. 

During  the  course  of  operations  at  this  locality,  openings  were  made  Amount 
upon  six  different  strata,  the  available  beds  varying  from  a  few  inches 
to  four  feet.  In  all  about  1000  tons  were  extracted,  and  the  operations 
would,  no  doubt,  have  been  a  source  of  profit,  had  it  not  been  that  the 
discovery,  about  this  time,  of  the  flowing  petroleum  wells  of  Penn- 
sylvania brought  the  latter  into  active  competition,  making  the  further 
manufacture  of  the  oil  at  Baltimore  impossible.  A  few  years  later 
(in  1865)  about  2000  tons  of  similar  material,  but  less  rich  than  at 
Baltimore,  were  removed  from  Taylorville,  on  the  Memramcook  River, 
in  Westmorland  county,  and  exported  to  the  United  States,  selling 
there  at  the  rate  of  $6  per  ton. 

Petroleum. 

It  has  already  been  stated  that  the  Albert  shales,  as  seen  at  Balti-  Occurrence  of 
more  and  Memramcook,  have  been  made  the  basis  of  the  manufacture  *^\^^  etc. 
of  oil,  as  also  that  the  mineral  albertite  is  in  all  probability  an  oxidized 
mineral  oil  derived  from  these  same  shales.  It  is  now  to  be  added 
that  these  are  in  places  so  saturated  with  petroleum  as  to  result  in  a 
direct,  though  small,  natural  flow  of  the  latter.  This  fact  was  well 
shown  during  the  course  of  the  operations  in  the  Albert  mines,  when 
buckets  placed  in  certain  positions  were  found,  after  periods  more  or 
less  prolonged,  to  be  tilled  with  oil.  The  gray  sandstones  associated 
with  the  shales,  and  for  the  most  part  above  them,  were  found  to  be 
even  more  prolific  than  the  shales  themselves,  and  from  these  sand- 
stones petroleum  has  been  obtained,  not  only  at  the  Albert  mines,  but 
in  tipper  Hillsborough,  Beliveau  and  Memramcook.  In  the  rear  of  St. 
Joseph  College,  in  the  last-named  village,  is  a  well  from  which  small 
quantities  of  petroleum  have  been  obtained,  while  at  Dover,  in  the 
same  county,  a  similar  flow  of  oil  has,  by  oxidation  at  the  surface, 
given  rise  to  deposits  of  maltha.      Jets  of  inflammable  gas  are  occa-  inflammable 

gas. 
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sionally  met  with  in  connection  with  springs  and  streams  in  the  same 
district. 

Several  attempts  have  been  made  by  boring,  in  one  instance  to  a 
depth  of  2000  feet,  to  discover  such  oils  in  available  quantities,  but 
so  far  the  flow  has,  in  every  case,  been  found  to  be  too  small  to  admit 
of  profitable  collection.  It  is  possible  that,  with  a  more  careful 
selection  of  locations,  and  with  greater  regard  to  the  principles  of 
geological  structure,  future  efforts  in  this  direction  may  be  more 
successful.  The  facts  relating  to  the  albertite  deposits  seem  to  point 
to  the  former  existence,  in  this  region,  of  enormous  quantities  of  oil,  and 
unless  this  has  been  wholly  oxidized  into  the  condition  of  that  mineral, 
(a  view  at  least  partly  negatived  by  the  occurrence  of  petroleum) 
it  is  difficult  to  assign  a  reason  why  it  should  not  be  still  available. 


Beds  at 
Sospension 
Bridge, 
St.  John. 


Difficulties. 


Graphite. 

Strata  containing  more  or  less  disseminated  graphite  or  plumbago, 
occur  in  connection  with  rocks  of  varied  age  and  character  in  the 
province,  but  are  especially  distinctive  of  the  upper  portion  of  the 
Lauren tian  system  as  found  in  St.  John  county.  They  here  consist 
largely  of  limestones,  and  in  places  carry  sufficient  bodies  of  graphite 
to  admit  of  being  worked. 

The  only  point  at  which  operations  have  been  undertaken,  is  in  close 
proximity  to  the  Suspension  Bridge,  near  the  mouth  of  the  St.  John 
River,  on  the  eastern  side.*  The  first  opening  was  made  here  some 
twenty-five  years  ago,  close  to  the  water's  edge,  and  a  quantity  was 
shipped  to  the  United  States.  Somewhat  later,  work  was  resumed  by 
Mr.  S.  S.  Mayer,  of  Carleton,  from  a  point  on  the  land  of  Messrs. 
Hazen  and  Botsford,  some  600  yards  from  the  river ;  a  few  hundred 
tons  being  removed,  which  was  also  sold  in  the  United  States.  These 
works  having  also  been  abandoned,  Mr.  W.  F,  Best  and  others  united 
in  an  effort  to  revive  the  industry  by  sinking  a  shaft  in  what  was 
regarded  as  a  position  more  favourably  situated  for  working.  This 
was  200  feet  north-east  from  Mayer's  workings,  and  four  feet  from  the 
face  of  the  limestone  cliff.  At  fifteen  feet  below  the  surface  the 
deposit  was  reached.  The  top  was  found  to  be  in  the  form  of  the  sharp 
edge  of  a  wedge,  which  widened  out  rapidly,  until,  at  a  depth  of  thirty 
feet,  it  was  eight  or  ten  feet  wide.  Great  difficulty  being  experienced 
on  account  of  water  (from  the  old  workings)  which  penetrated  the 
loose  limestone,  making  it  necessary  that  a  pump  should  be  constantly 

*  For  information  relative  to  these  deposits  I  am  indebted  to  W.  F.  Best,  analytical 
chemist.  St.  John. 
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employed,  it  was  decided  to  start  a  level  at  the  depth  above  mentioned. 
A  drift  from  the  shaft  to  the  north-east  resulted  in  showing  a  continuous 
mass  of  the  material  between  layers  of  limestone  and  trap,  which  here 
come  together  and  present  an  unbroken  face  as  far  as  work  was  con- 
tinued. 

The  quality  of  the  graphite  at  thirty  feet,  was  found  to  be  far  better  Quality, 
than  that  of  the  first  samples  from  the  apex  of  the  wedge,  and  could  the 
deposit  be  tested  with  a  diamond  drill  it  is  not  improbable  that  at  a 
lower  level  a  still  further  improvement  might  be  met  with. 

When  this  shaft  was  first  opened,  the  results  were  fairly  satisfactory, 
about  $1,200  worth  of  the  mineral  being  sold  in  two  or  three  months. 
The  workings  were,  however,  expensive,  chiefly  on  account  of  water, 
and  a  "  combine  "  among  the  manufacturers  of  foundry  facings  having 
caused  sales  to  fall  off^,  it  finally  became  necessary  to  again  suspend 
operations. 

The  first  shipments  were  made  to  Chicago,  Cleveland,  and  other  Markets, 
western  points,  the  average  price  obtained  being  $7  per  ton  delivered  on 
the  railway  at  Fairville,  St.  John  county.  After  the  closing  of  the 
works,  inquiries  were  made  for  several  lots  of  ten  car-loads  each,  but 
these  orders  could  not  then  be  filled.  Somewhat  later,  the  mine  was 
opened  by  the  Canada  Paint  Company,  which  uses  graphite  in  connection 
with  the  manufacture  of  certain  kinds  of  paint,  but  we  are  without 
information  as  to  the  results  of  their  experience. 

In  the  case  of  a  specimen  of  *'  disseminated  graphite  "  from  the  old  Analysis. 
Split-rock  plumbago  mine,  near  the  St.  John  Biver  falls,  collected 
by  Mr.  Wallace  Broad  and  examined  by  Dr.  Hoffmann  in  the 
laboratory  of  the  Geological  Survey,  the  associated  earthy  matter, 
amounting  to  about  six  per  cent,  having  been  excluded,  the  residue 
gave*  : — 

Graphitic  carbon 48776 

Rock  matter 50068 

Hygroscopic  water 1  ■  167 

100 

A  quantity  of  the  graphite  having   been  extracted,  and  its  com-  Practical 

parative  freedom  from  foreign  matter  having  been  assured,  samples  ^^^ 

were  sent  to  England  for  the  purpose  of  having  them  practically 

tested.     The  result  is  thus  stated  by  Dr.  Hoffbaann : — 

**  In  the  one  case — that  examination  has  shown  the  graphite  to  be  of 
fair  quality  and  adapted  to  the  manufacture  of  the  commoner  kinds  of 

*  Report  of  Progresn,  Geol.  Surv.  Can.,  1878-79,  p.  3  H. 
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lead  pencib;  although  its  Equality  and  nature'  does  not  equal,  as  far  as 
suitability  for  pencil  making  is  concerned,  the  graphite  obtainable  in 
Bohemia  and  some  other  places. 

Results.  <*  In  the  other — and  as  regards  its  employment  in  electrotyping — the 

trial  did  not  give  a  very  good  result ;  it  was  not  considered  so  good  as 
that  which  they  were  in  the  habit  of  using  for  this  purpose." 

This  failure  to  meet  the  higher  requirements  of  the  application  of 
graphite,  notwithstanding  its  purity,  was  thought  by  Dr.  Hoffmann  to 
result  from  its  state  of  physical  aggregation,  as  implied  in  the  terms 
"  quality  and  nature  "  quoted  above. 

Peat. 

Occurrence.  Peat-bogs  are  of  common  occurrence  in  New  Brunswick  and  in  several 

places  cover  large  areas.  The  regions  in  which  they  are  especially 
noticeable  are  the  southern  part  of  Charlotte  county,  the  adjoining 
portions  of  St.  John  county,  and  the  district  bordering  the  Gulf  of 
St.  Lawrence.  They  have  been  made  a  subject  of  survey  and  study 
by  Mr.  R.  Chalmers*  and  Prof.  W.  F.  Ganong,  and  from  an  article  by 
the  last-named  gentleman  relating  thereto,  published  in  the  transac' 
tions  of  the  Royal  Society  of  Canada,  1898,  the  following  extracts 
bearing  on  their  economic  applications  are  taken  : — 

"  Finally,  the  economics  of  the  raised  bogs  merit  some*  attention. 
In  Europe  the  moss  from  them  has  long  been  used,  and  in  great  quan- 
tities, as  a  bedding  for  horses  and  for  various  sanitary  purposes,  for 
which  its  antiseptic  qualities  and  great  absorptive  power  make  it 
especially  adapted.  It  can  absorb  some  twenty  times  its  own  dry 
weight  of  water,  and  in  stables,  by  absorbing  all  liquid  matters  and 
allowing  the  water  to  evaporate,  it  retains  the  nitrogenous  matter  and 
becomes  a  valuable  fertilizer.  Considerable  quantities  are  imported 
into  New  York  from  Germany  for  stable  use,  but  no  attempt  to  utilize 
our  own  bogs  for  this  purpose  appears  to  have  been  made  until  a  few 
years  ago,  when  a  company,  attracted  by  the  great  purity  of  the  Spruce 
Lake  bog  (western  St.  John  county),  attempted  to  work  it.  It  was 
soon  found  that  natural  methods  of  drying  the  moss  as  practised  in 
Europe  are  not  here  practicable,  partly  on  account  of  the  cost  of 
Operations  of  labour,  partly  on  account  of  the  foggy  weather.  Five  years  ago  the 
»fc  W.  F.  bog  came  into  the  hands  of  Mr.  W.  F.  Todd,  of  St.  Stephen,  N.B., 
who  attempted  to  make  steam  and  machinery  supplant  hand  labour 

♦Annual  Report  GeoL  Surv.  Can.,  vol  III,(N.S.),1887-88,  pp.  22-25,  N.  Ihid.,  vol. 
IV.  (N.S.),  1888-89.  p.  70  N.,  p.  89  N.,  and  p.  27  8.  Ibid,,  vol.  VII.  (N.S.),  1894,  pp. 
121-146  M. 
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and  artificially  replace  natural  heat.  After  long  experimenting,  an 
ingenious  system  of  machinery  was  constructed  by  which  moss  was 
dug  from  the  bog,  passed  through  presses  and  hot  air  chambers  and 
over  hot  air  cylinders,  and  pressed  into  bales  ready  for  shipment,  all 
within  three  hours  from  the  time  it  was  in  the  bog,  and  without  being 
touched  by  a  workman  from  start  to  finish.  The  German  process  re- 
quires weeks  of  time  and  many  handlings.  The  product  of  the  new  Results. 
process  is  a  spongy,  finely  divided  substance,  which  is  considered  by 
good  judges  to  be  greatly  superior  to  the  imported  material.  In  th'^ 
autumn  of  1895  the  buildings  were  burned  and  have  not  been  rebuilt. 
The  supply  is  exhaustle^,  and  if  the  many  new  uses  occasionally  reported 
for  the  fibre  prove  to  be  extensive,  or  if  its  preparation  for  stable  pur- 
poses can  be  made  profitable,  it  will  be  the  basis  here  of  a  large 
industry." 

To   the    information    given    above,    Prof.   Ganong    now   adds: — 
"  Another  very  fine  bog  owned  by  Mr.  Todd  is   at  Seely  Cove,  and 
another  owned  by  Mr.  Oscar  Hansen  at  Little  Lepreau.     These  three  Hansen's 
are  the  best,  but  there  are  some  twenty-four  of  fair  size  scattered  from  ^         * 
Beaver  Harbour  to  Spruce  Lake. 

"  The  chief  difficulty  to  be  overcome  in  working  these  bogs,  next  to  Difl&cultiee  of 
the  foggy  weather,  is  the  freight  rates,  which  are  high  to  New  York  "^^^     ^' 
by  rail ;  but  if  the  material  can  be  worked  in  large  enough  quantities, 
it  could  be  easily  sent  from  any  of  these  bogs  by  schooner. 

"  The  moss  is  coming  to  be  much  used  in  hospitals  in  Europe,  and  Usee, 
the  moss  powder  is  said  on  good  authority  to  be  germicidal.     It  has 
also  been  found  that  the  fibrous  part  can  be  woven,  and  is  said  to  have 
been  made  into  a  pulp  from  which  boxes  and  ornaments  of  a  rich  dark- 
brown  colour  have  been  made." 

A  considerable  quantity  of  the  moss  from  the  Spruce  Lake  bog  was 
sold  in  the  province  and  is  reported  to  have  given  satisfaction. 

It  has  also  been  suggested  as  a  material  adapted  for  packing  perish- 
able goods,  and  a  consequent  substitute  for  cold  storage.  It  was 
recommended  for  this  purpose  by  the  late  Edward  Jack,  G.E.,  and  it 
is  stated  that  the  result  of  an  experiment  in  the  shipping  of  fruit  to 
England,  packed  in  this  way,  was  entirely  successful. 

The  area  of  the  Spruce   Lake  bog  is  from  350  to  400  acres,  while  Area  of 
the  depth  is  sometimes  more  than  twenty-four  feet.     In  sounding  with  ^IS"**     ^^ 
a  rod,  Prof.  Ganong  was  unable,  at  several  places,  to  find  the  bottom 


•Report  of  the  Department  of  Ai^iculture,  1893. 
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at  a  depth  of  sixteen  feet,  and  Mr.  Todd  met  with  the  same  result 
at  a  depth  of  twenty-four  feet. 

At  Spruce  Lake,  according  to  Prof.  Ganong,  practically  the  entire 
deposit,  except  for  two  feet  on  the  bottom,  is  adapted  to  the  same  uses. 
It  is  a  pure  sphagnous  moss,  with  stems  of  sedges  and  some  small  roots 
of  the  dwarfed  woody  perennials,  the  latter  not  being  in  any  way 
troublesome.  Some  parts  are  drier  than  others,  but  do  not  differ 
materially  in  composition.  The  proportion  of  sphagnum  to  sedge 
stems,  etc.,  is  far  greater  in  these  bogs  than  in  specimens  seen  from 
Welland,  Ont.  The  true  peat  forms  a  layer  on  the  bottom,  two  to 
three  feet  thick,  and  no  thicker,  wherever  trenches  have  been  dug. 
Above  that  layer  all  of  the  moss  is  utilizable  for  bedding,  etc.,  thus 
giving  twelve  feet  or  more  in  the  places  where  the  trenches  have  been 
dug.  A  microscopic  examination  made  by  Prof.  Ganong  of  samples 
from  different  depths,  shows  that  the  conversion  into  peat  does  not 
even  begin  until  a  depth  of  seven  or  eight  feet  is  reached,  and  it  proceeds 
very  slowly  at  lower  levels.  Mr.  Todd^s  work  shows  that  the  moss 
makes  good  litter  down  to  within  two  feet  of  the  bottom  or  to  depths 
of  about  fourteen  feet.  How  it  is  in  greater  depth  is  unknown.  There 
is  abo  a  fringe  of  peat  around  the  margin  over  which  the  moss  at  a 
later  period  grows. 

The  area  of  the  Lepreau  bog  is  from  300  to  350  acres,  and  the 
known  depth,  as  sounded  by  Mr.  Hansen,  from  sixteen  to  twenty- three 
feet,  in  each  case  without  bottom  being  reached. 

The  area  of  the  Seely  Cove  bog  is  about  250  acres,  and  the  depth 
unknown. 

The  true  peat,  as  far  as  ascertained,  has  not  been  practically  em- 
ployed as  a  fuel. 

Bogs  in  N.E.        The  following  notes  on  peat  bogs  in  north-eastern  New  Brunswick, 
wick.  *^^  quoted  from  the  reports  of  Mr.  R.  Chalmers  : — 

Gloucester  county : — 

Miscou  Island  1.  A  large  peat-bog  occurs  on  Miscou  Island,  covering  fully  half 
the  entire  island.  *'  It  occupies  a  shallow  basin  in  the  Middle  Carbon, 
iferous  rocks,  portions  of  the  rim  of  which  are  being  eroded  by 
the  sea.  The  surface  of  the  bog  is  ten  to  twenty-five  feet  above  high- 
tide  level  in  the  centre,  while  the  bottom,  which  is  full  of  the  roots  of 
shrubs  and  small  trees  in  situ,  seems  to  lie  below  that  of  the  lowest 
tides,  and  wherever  visible  appears  to  rest  on  gravel  and  sand.  The 
bog  as  already  mentioned,  is  dotted  all  over  with  ponds,  which  form 


Lepreau  and 
Seely  Cbve 
bog8. 
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favourite  resting  places  for  the  wild  geese  and  brant  in  their  passage 
over  the  region  every  spring  and  fall.     Cranberries  abound  on  it. 

2.  "  A  peat-bog  about  three  miles  long  and  a  mile  and  a  half  wide,  f¥P^8:*° 
was  seen  on  the  east  side  of  Shippegan  Island,  which  also  rests  on  a 
hard-pan  of  gravel  and  clay.     The  surface  is  ten  to  fifteen  feet  above 

the  sea  and  is  likewise  destitute'  of  trees.  Numerous  ponds  were 
observed  on  it.  In  the  bank  the  peat  is  ten  feet  thick,  the  bottom 
lying  below  high-tide  level. 

3.  "  The  neck  of  land  between   St.    Simon   Inlet  and  Pokemouche  St  Siiuon 
Harbour,  is  formed  of  peat.     Similarly  to  the  two  bogs  just  described, 

it  is  considerably  higher  in  the  central  part  than  at  the  margin,  but  is 
nowhere  more  than  ton  to  fifteen  feet  above  high-tide  level.  Immense 
quantities  of  cranberries  grow  upon  it." 

Northumberland  county : — 

4.  "  South  of  Tracadie  River,  near  Point  Barreau,  a  peat-bog  borders  S^*"' 
a  lake,  both  being  surrounded  by  a  tamarac  swamp. 

5.  "  An  extensive  bog   occurs   on   the   west   side  of   the  mouth  of  Sj'v^'*"**^^ 
Tabusintac  River,  length   about  three   miles,    width   two  miles.     Its 
general  features  are  the  same  as  those  described.     It  is  also  a  favourite 

resort  for  wild  geese,  brant,  etc.,  every  spring  and  autumn. 

6.  "  On  the  east  side  of  Point   Cheval   a  bog   was  also  seen  which  Point  Cheval. 
thins  out  on  the  northern  margin  over  an  old  sand  beskjh."     A  section 

of  this  bog  is  given  on  page  24  n.  of  the  report  cited. 

7.  "A  large  and  interesting  peat-bog  was  observed  at  Point  Escu-  J'oint 

.  -^.  .,  T.,..     Escuminac. 

minac covering  an  area  of  six  or  seven  square  miles.  It  is  high- 
est in  the  middle  and  also  dotted  over  with  numerous  small  ponds . .  . 
....  Mr.  Phillips,  lighthouse  keeper  at  Point  Escuminac,  informed  me 
that  he  found  it  twenty-four  feet  deep  in  one  place.  Like  those 
already  described  it  is  almost  treeless,  but  is  partly  covered  with  heath 
plants."  A  section  of  this  bog  is  also  given  on  the  page  above  referred 
to.* 

Kent  county : — 

8.  "  An  extensive  peat-bog  lies  on  the  north  side  of  Kouchibouguac  Kouchibou- 
Harbour.  «^' 

9.  "  Another  occurs  on  the  coast  about  a  mile  south  of  the  mouth 
of  Kouchibouguacis  River  facing  the  sea. 


•The  above  quotationH  are  from  Annual  Report,  Geol.  Surv.  Can.,  \ol.  III.  (N. 
S.),  pp.  22-25  N. 
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10.  "A  third  occupies  part  of  the  peninsula  between  the  estuary  of 
Aldouane  and  the  coast  of  Northumberland  Strait.  This  bog  is  large 
and  raised  in  the  centre  and  merges  into  the  salt-marsh  on  the  shore- 
ward side. 

11.  "  Two  large  bogs  occur  along  the  Kent  Northern  Railway,  situ- 
ated from  one  to  five  miles  above  the  village  of  Kingston."  * 

A  number  of  other  peat-bogs  are  enumerated  in  the  reports  cited, 
and  although  no  use  has  yet  been  made  of  peat  in  north-eastern  New 
Brunswick,  Mr.  Chalmers  states  that  should  it  ever  be  required  for 
fuel,  or  for  any  other  purpose,  there  is  here  an  almost  inexhaustible 
supply. 

Limestones. 

Limestones  are  met  with  in  the  province  of  New  Brunswick  in  not 
less  than  six  distinct  geological  formations,  and  therefore  with  much 
diversity  of  association  and  character.  As  will  appear  below,  their 
value  as  a  source  of  lime  appears  to  be  nearly  in  direct  proportion  to 
their  age. 

A.  Laubbnti AN  Limestones. — ^These  include  all  the  heavy  beds  of  this 
rock  exposed  on  either  side  of  St.  John  River  from  Grand  Bay  to  the 
Suspension  Bridge,  together  with  their  extensions  westward  to  Mus- 
quash and  Lepreau,  and  eastward  along  either  side  of  the  Intercolonial 
Railway  to  Hampton.  They  are  distributed  in  several  parallel  belts, 
disposed  with  reference  to  a  general  anticlinal  structure,  but  severally 
exhibiting  great  diversity  of  attitude,  as  also  of  colour  and  texture. 
Certain  beds  sometimes  attain  a  thickness  of  350  feet,  but  usually  al- 
ternate in  thinner  beds  with  fme-grained  siliceous  and  dioritic  rocks  or 
with  quartzites.  Diorite  dykes  of  all  dimensions  also  cut  the  beds, 
the  latter  frequently  exhibiting,  for  some  distance  on  either  side 
of  the  intrusive  mass,  a  marked  alteration  as  the  result  of  the  high 
temperature  accompanying  the  intrusion  of  the  diorite.  The  best  lime- 
stones are  dark-gray  in  colour  from  disseminated  graphite,  which, 
however,  is  wholly  lost  in  calcination. 

It  would  appear  that  the  limestones  of  the  St.  John  River  narrows, 
which  still  form  a  striking  feature  in  the  scenery,  were  seen  and 
described  by  Champlain  and  his  associates  not  less  than  three  hundred 
years  ago.  It  is  also  asserted  that  from  them  came  the  lime  used  by 
Brouillon  in   rebuilding  the  fort  at  Port   Royal  in  the  year  1701. 


*The  above  bogs  in  Kent  county,  are  described  in  Annual  Report,  GeoL  Surv. 
Can.,  vol.  Vn.  (N.S.),  pp.  117-122  m. 
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Somewhat  later,  but  before  the  landing  of  the  Loyalists,  St.  John 
lime  was  exported,  in  small  sloops,  to  Newburyport  and  other  New 
England  ports,  having  even  then  a  high  reputation.  It  has  at  all 
times  been  preferred  to  other  limes  for  use  in  the  Maritime  provinces, 
but  as  an  article  of  export  has  only  acquired  importance  in  recent 
years. 

The  following  figures  of  exports,   (all  to  the  United  States),  taken  Later  exports, 
from  the  Trade  and  Navigation  Returns  of  Canada,  will  serve  to  give 
some  idea  of  the  extent  of  the  industry,  as  well  as  the  variations  in 
the  amount  of  the  product  exported,  between  the  years  1881  (when  the 
trade  practically  began)  and  1897  :* 


1881, . 

3,644  brla 

,..  Value,!  1,822 

1882,. 

6,804  " 

3,402 

1883, . 

,  10,488  " 

5,244 

1884, . 

6,840  ■' 

3,420 

1885,. 

9,850  " 

4,925 

1886,. 

(< 

1887,. 

76,868  " 

38,429 

1888,. 

183,680  " 

91,840 

1889,. 

232,710  " 

116,355 

1890,. 

.  286,684  " 

143,292 

1891,. 

203,668  " 

101,834 

1892, . 

.  120,350  " 

60,175 

1893.. 

ii 

61,017 

1894,. 

it 

25,698 

1895, . 

t( 

35,709 

1896,. 

i< 

22,035 

1897,. 

(( 

15,634 

There  are  about  twenty-four  draw-kilns  in  the  vicinity  of  St.  John, 
the  most  important  quarries  being  the  following  : — 

/.  and  F.  Armstrong's  quarry, — Green  Head. — This  quarry  was  ArmBtrong^d 
opened  about  the  year  1825  or  1828,  but  for  several  years  with  an  q^^^ry. 
output  not  exceeding  800  casks  peit  year.  About  1837,  this  amount, 
under  a  different  ownership,  was  increased  to  1100  casks,  and  in  1839 
to  about  1500  casks.  In  1866  the  output  had  increased  to  about 
10,000  barrels,  and  since  that  time  has  not  varied  greatly  from  this 
amount. 

The  width  of  the  bed  at  this  quarry  is  about  300  yards,  with  an 
exposed  face  of  nearly  100  feet.  The  facilities  for  shipment  are  excel- 
lent, and  the  lime  has  always  held  a  high  reputation. 

*FiK»J  year  ending  June  SOth. 
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Miller  and  Woodman's  quarry. — Narrows  of  St.  John  River. — 
The  rock  here,  as  at  Green  Head,  is  a  dark,  somewhat  graphitic  lime- 
stone, the  worked  face  being  about  forty  feet. 

Randolph  and  Baker's  qtbarry. — Narrows  of  St.  John  River — There 
are  here  two  kilns,  each  with  a  capacity  of  120  to  140  barrels  of  lime 
per  day,  and  therefore,  for  the  nine  months  during  which  they  are  kept 
running  (March  to  December),  yielding  from  25,000  to  30,000  barrels 
of  lime.*  "  They  are  built  of  brick,  faced  with  stone,  about  thirty  feet 
in  height ;  hopper-shaped  inside  for  the  upper  third  of  the  height,  then 
with  a  straight  funnel  for  the  next  third  to  the  level  of  the  fire,  and 
again  widening  out  to  the  lower  floor,  from  which  the  lime  is  drawn. 
The  limestone  is  put  in  at  the  rear  of  the  kiln  above,  and  the  burnt 
lime  drawn  out  from  the  front  of  the  kiln  below,  while  the  fuel  is  fed 
in  at  the  side,  at  the  height  of  a  few  feet  above  the  floor  from  which 
the  burnt  lime  is  drawn.  The  two  kilns  are  inclosed  in  a  large  gravel- 
roofed  shed,  which  extends  to  the  edge  of  the  wharf,  so  that  the  lime 
is  protected  from  the  weather  even  when  being  shipped." 

An  analysis  of  limestone  from  the  quarry  made  by  Mr.  A.  E.  Mac- 
Intyre,  showed  it  to  consist  of  97*38  per  cent  of  carbonate  of  lime 
with  a  little  less  than  2  per  cent  of  magnesia. 

The  quarries  are  distant  from  the  kilns  about  one-eighth  of  a  mile, 
and  have  an  exposed  face  of  forty  or  fifty  feet  in  height,  with  a  width 
of  limestone  of  some  sixty  or  seventy  feet.  The  rock  is  removed  by 
the  use  of  a  steam  drill  and  dynamite,  and  has  been  already  pene- 
trated to  a  distance  of  300  or  400  feet.  The  rock  is  fed  to  the  kiln 
as  fast  as  it  can  be  brought  by  team  during  a  working  day  of  nine 
hours,  and  the  burnt  lime  withdrawn  from  below  every  six  hours. 

"  Every  article  used  in  the  manufacture  of  a  barrel  of  lime  is  made 
on  the  premises,  excepting  hoops,  which  cost  $4.50  to  $5.00  per  thou- 
sand, or  about  three  cents  for  each  barrel.  Everything  else  represents 
labour  employed  at  the  mill  and  lime-kilns.  Hence  the  great  import- 
ance and  value  of  the  lime  industry ;  for  $100,000  worth  of  lime 
exported  means  $91,000  expended  m  labour."  Of  the  30,000  barrels 
of  lime  manufactured  at  this  point  during  the  year  1898,  only  2000 
were  exported  to  the  United  States.  This  shows  that  the  present 
tariff  is  almost  prohibitory. 

Stetson's  quarry. — Indiantown,  St.  John  City. 


*For  these  and  Bome  other  particulars  relating  to  the  lime  industry  at  St. 
John,  I  am  indebted  to  a  very  interesting  article  upon  the  subject  published  in  the 
St.  John  Nnci,  May  13.  1893. 
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W.  D.  Morraw^s  quanrry. — Narrows  of  St  John  River. — One  kiln 
Product  about  3000  casks  per  year  (in  1886). 

Steven's  quarry, — South  Bay. 

Wm,  Lawlor  d;  Sons. — Brook ville. — Operations  have  been  carried 
on  here  for  many  years,  the  market  being  restricted  to  the  city  of  St. 
John.     The  product  in  1876  was  from  8000  to  10,000  barrels. 

The  character  of  the  St.  John  limestones  is  further  indicated  by  the 
subjoined  analyses,  made  in  the  laboratory  of  the  Survey.  Previous  to 
analysis  the  specimens  were  dried  at  100^  C.  the  hygroscopic  water 
thus  abstracted  being  as  follows,  respectively  : — No.  1,  0*09  per  cent. 
No.  2,  004  per  cent,  No.  3,  0-05  per  cent :-— 

No.  1.  No.  2.  No.  3. 

Carbonate  of  lime 9560  9906  98*89 

magnesia 044  088  0*71 

iron    018  006  005 


Silica,  soluble 016  |    ..«- 

Insoluble  mineral  matter  3 '  54  | 
Organic  matter 0"46j 

100  44  100-24  100-34 


OOn  002^ 

<^'^  I  0-26  ^'^  I  1-19 

014r  "^  0-82  M  ^^ 

0-02J  0-3lJ 


The  specimens  were  supplied  by  Mr.  E.  T.  P.  Shewen,  of  the  Depart- 
ment of  Public  Works.  No.  1  is  from  Messrs.  Armstrong's  quarry. 
Green  Head ;  No.  2,  from  Stetson's  quarry,  Indiantown ;  and  No.  3, 
from  W.  Lawlor  &  Sons  quarry  at  Brook  ville.* 

As  in  the  case  of  so  many  other  mineral  products,  the  lime  industry  Effects  of 
has  suflfered  greatly  from  the  eflFects  of  the  adverse  tariff  imposed  by  *<*^®"®  **"ff« 
the  United  States.  This  is  well  seen  in  connection  with  the  table  of 
exports  already  given.  Thus,  prior  to  the  passage  of  the  "  McKinley 
bill,"  the  total  production  of  lime,  from  about  twenty-four  kilns,  was 
not  less  than  350,000  barrelsf  per  annum, employing  about  300  men;  but 
this  was  subsequently  reduced  to  about  175,000  or  200,000  bbls.,  with 
a  proportionate  decrease  of  kilns  and  men  employed.  By  the  McKinley 
tariff  a  duty  of  six  cents  per  100  lbs.,  including  the  weight  of  the 
.barrel,  was  imposed,  which  was  equal  to  13|  cents  a  barrel,  or  about 
twenty  per  cent  on  the  value  as  delivered  in  United  States  markets. 
Hence,  in  1892,  a  decline  in  the  export  of  lime  to  about  forty-two  per 
cent  of  what  it  had  been  in  1890. 


•Annual  Rei*ort,  Geol.  Surv.  Can.,  vol.  VIII.  (N.S.),  1896.  pp.  15-16  R.     In  the 
report  cited  No.  3  is,  according  to  Prof.  Bailey,  assigned  in  error  to  "  Lawlors  Lake.'* 
t  A  barrel  holding  about  218  pounds  of  linie. 
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Competition  In  addition  to  the  deterrent  effect  of  high  duties,  the  St.  John  lime- 
Rockland,Me.  burners  are  directly  affected  by  the  competition  of  the  great  lime-quar- 
rios  at  Rockland,  Maine,  in  the  interests  of  which,  chiefly,  those  duties 
have  been  imposed.  According  to  the  authority  above  referred  to, 
there  were  at  Rockland,  in  1893,  100  kilns  in  operation,  with  a  very 
large  output,  showing  that  but  for  the  adverse  tariff  the  industry  at 
St.  John  might  assume  great  importance.  In  several  respect^)  St. 
John  has  great  natural  advantages,  making  the  competition  more  equal, 
one  of  these  being  the  situation  of  the  quarries  and  the  facilities  for 
shipment  (the  quarries  at  Rockland  being  distant  two  miles  and  a-half 
from  the  kilns) ;  and  another,  the  cheapness  of  fuel,  the  latter  consist- 
ing largely  of  the  refuse  from  lumber  mills.  In  several  instances, 
indeed,  as  a1^  Randolph  and  Baker's,  the  saw-mills  and  the  lime-kilns 
are  run  by  the  same  owners,  and  side  by  side.  The  cost  of  Rockland 
limestone,  placed  in  the  kilns,  is  twenty  cents  a  barrel,  as  against  ten 
cents  a  barrel  at  St.  John.  The  cost  of  kiln- wood  at  Rockland  is  $3 
for  the  small  cord,  as  against  $2  at  St.  John.  Cord-wood  burned  in  a 
kiln  at  St.  John  costs  ten  cents  for  each  barrel  of  lime,  while  at  Rock- 
land it  is  fifteen  cents.  The  Rockland  people  estimate  that  their 
lime  costs,  ready  for  shipment  seventy-two  cents  per  barrel,  while  the 
freight  to  Boston  is  thirteen  cents  and  the  price  eighty-five  cents,  leav- 
ing no  profit.  The  following  figures  show  the  corresponding  cost  at 
St.  John. 

Cents. 

Coat  of  St.  Stone  at  kiln 10 

John  lime.  Boring  (labour) 5 

Copdwood 10 

Barrel 16i 

Trimming  barrel 1^ 

Foreman    i 

Repairs i 

Interest  on  investment | 

Duty 14 

Freight 18 

Consular  certificate J 

77 
Freight  Th6  freight  by  rail  to  Boston  would  be  twenty  cents,  and  the  cost, . 

*^  ^^  '  laid  down  there,  about  eighty  cents. 

In  addition  to  the  localities  in  the  vicinity  of  St.  John,  two  other 
districts  deserve  notice  as  containing  limestones  of  similar  age  and 
character,  so  situated  as  to  be  capable  of  easy  working  and  shipment. 

The  first  of  these  is  in  the  vicinity  of  Musquash  Harbour,  upon  both 
sides  of  which  are   large  exposures   of  limestone.     Some  of  these  are 
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dolomitio  and  others  contain  more  or  less  serpentine,  but  beds  free 
from  magnesian  compounds  and  suitable  for  burning,  also  occur.  On 
the  eastern  side  these  limestones  form  a  well  defined  band  extending 
from  near  Frenchmans  Creek  to  Pisarinco  Cove  ;  and  on  the  western 
side,  though  less  exposed  to  view,  probably  extend  continuously  to 
Lepreau  Basin.  Some  quarries  were  at  one  time  opened  upon  the 
Musquash  River,  but  they  have  been  long  since  abandoned. 

A  second  district  exposing  large  deposits  of  Laurentian  limestone  is  L'Ktangr 
the  harbour  of  L'Etan^  in   Charlotte   county.       The  rock   here  is  Charlotte 
a  bluish-gray,  well   stratified  limestone,  with  a   marked  rhomboidal  ^"'^^^T- 
cleavage,  covering  an  area  of  at  least  100  acres  and  admirably  situated 
for  calcination  and   shipment.     As  at   St.  John,  the  limestones  are 
intersected  by  dykes  of  intrusive  rock.     Quarries  have  been  opened 
here,  but  have  now  been  idle  for  many  years.     Similar  beds  occur 
upon  Frye  Island,  near  by. 

B,  HuRONiAN  Limestones. — The  rocks  referred  to  the   Huronian  Huronian 
system   include   limestones  at  a  number   of  points  in  the   southern  !""*«*•>«**«• 
counties,  but  the  beds  are  of  much  smaller  dimensions  than  those  of 

the  Laurentian  system,  and  no  attempt,  except  perhaps  locally  and  in 
a  very  small  way,  has  been  made  to  work  them.  Among  localities  of 
this  character  may  be  mentioned  the  mouth  of  the  Nerepis  River,  in 
Kings  county ;  the  village  of  Lancaster,  in  western  St.  John  county ; 
Lepreau  Basin,  in  eastern  Charlotte  county,  the  head  of  Dipper 
Harbour,  in  the  same  county,  and  in  Albert  county.  The  latter  may 
possibly  become  of  service  in  connection  with  the  treatment  of  the 
bog-manganese  ores  of  Dawson  Settlement.  Impure  limestones  also 
occur  on  Kent  Island,  off  the  south  coast  of  Grand  Manan. 

C,  Cambro-Silurian  Limestones. — These  are  of  rare  occurrence,  but  Cainbrr*- 
nevertheless  are  found  at  one  or  two  points,  chiefly  in  the  northern  limerumew. 
part  of  York  county,  in  the  district  lying  north  of  the  central  granite 

range  between  Eel  River  settlement  on  the  St.  John  River  and  Canter- 
bury station.  They  have  been  utilized  to  a  limited  extent,  but  are 
quite  impure,  and  have  been  used  only  for  local  consumption. 

D,  Silurian  Limestones. — A  large  part  of  the  counties  of  Carleton,  gji^^^^ 
Victoria,  Madawaska  and  Gloucester  are   underlain  by  slates  which  limefttone**. 
are  highly  calcareous,  and  in  places  these  become  pure  enough  to  be 
entitled  to  the  designation  of  limestones.     They  are,  however,  greatly 
inferior  to  the  Laurentian  limestones  of  St.  John  as  a  source  of  lime, 

and  such  operations  as  have  been  undertaken  in  connection  with  them 
have  been  mostly  with  reference  to  use  in  the  neighbourhood  of  the 
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localities  where  the  beds  occur.  Of  these,  perhaps  the  most  important 
is  the  Beccaguimic  valley  and  its  vicinity,  where,  in  the  ag]^regate,  a 
considerable  quantity  of  rock  has  been  burned.  The  writer  has  not 
visited  this  region  since  1885,  but  at  that  time  the  product  at  Turner's, 
in  the  Beccaguimic  valley,  was  stated  to  be  about  500  casks  or  2000 
bushels  per  annum. 

About  the  year  1874,  quarries  were  opened  at  Henderson  Corner, 
in  the  parish  of  Brighton,  and  work  carried  on  by  the  Hendersong. 
until  1886,  two  kilns  being  kept  in  operation,  yielding  450  casks  for 
the  two,  each  cask  weighing  about  350  pounds,  and  selling  at  Wood- 
stock for  $1.50,  or  at  the  price  of  St.  John  lime.  About  1885  other 
quarries  were  opened  in  the  Beccaguimic  valley,  at  Turner's,  with  an 
annual  product  of  about  500  casks,  or  2000  bushels.  In  the  same 
vicinity  the  Belyea  Bros,  are  now  burning  lime  at  about  the  rate^ 
last  stated,  the  product  being  used  locally  and  in  Hartland,  and  being 
well  spoken  of,  but  owing  to  want  of  capital  and  facilities  for  making 
casks,  necessitating  sales  by  the  bushel,  the  business  is  less  exten- 
sive than  it  might  otherwise  be. 

R  Lower  Carboniferous  Limestones. — These  rocks,  though  abun- 
dant and  widely  distributed,  are  comparatively  unimportant  as  a  source 
of  lime,  the  material  which  they  yield  being  unable  to  compete  with  the 
highly  esteemed  product  of  the  St.  John  quarries.  They  have,  how- 
ever, at  times  been  the  basis  of  somewhat  extended  operations,  more 
especially  in  the  vicinity  of  Demoiselle  Creek,  Albert  county,  where  at 
one  time  lime  burning  was  largely  carried  on  for  several  years. 

Other  localities  of  Lower  Carboniferous  limestones,  some  of  which 
have  been  worked  locally,  are  Rush  Hill  and  Merritt  Landing  (Long 
Island),  in  Queens  county ;  Butternut  Ridge,  in  Kings  county ;  the 
vicinity  of  Hillsborough,  in  Albert  county. 

Gypsum. 


Geological 
position  of 
gypsum. 


The  occurrence  of  extensive  deposits  of  gypsum  is  a  notable  feature 
in  the  rocks  of  the  Lower  Carboniferous  formation  in  New  Brunswick 
as  it  is  also  in  Nova  Scotia.  These  deposits,  as  fully  described  in  the 
reports  of  the  Geological  Survey,  usually  occupy  a  position  at  or  near 
the  summit  of  the  group,  and  are  generally  in  close  connection  with 
beds  of  limestone,  from  which,  in  part  at  least,  they  may  have  been 
derived  by  alteration.  Among  them  the  beds  found  in  the  vicinity  of 
Hillsborough,  Albert  county,  are  at  once  the  most  extensive,  the 
purest,  and  the  basis  of  the  largest  operations.     They  will,  therefore,. 
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be  described  in  some  detail,  other  deposits  being  subsequently  noticed 
chiefly  as  affording  points  of  contrast. 

For  the  following  summary  of  facts  relating  to  the  development  and  Hillsborough 
present  condition  of  the  Hillsborough  deposits,  I  am  indebted  to  Mr.  <^®l^*^«- 
C.  J.  Osman,  M.P.P.,  at  present  manager  of  the  Albert  Manufactur- 
ing Company. 

Gypsum  deposits  in  HUlshorotighy  Albert  county,  Netv  Brunstdck. 

The  picturesque  little  village  of  Hillsborough  is  situated  at  the 
head  of  the  Bay  of  Fundy,  on  the  west  side  of  the  Petitcodiac  River, 
about  five  miles  from  its  mouth.  Owing  to  the  great  rise  and  fall 
of  the  tides  of  this  bay,  vessels  of  any  draught  can  sail  up  to  this 
point,  and  take  in  cargo,  if  of  sufficiently  strong  build  to  permit 
of  grounding  and  carrying  loads  when  not  water-borne. 

There  are  no  authentic  records  of  the  first  discovery  and  opening  of  First 
the  large  deposits  of  gypsum,  which  are  now  being  somewhat  exten-  ^^^^^^^y 
sively  worked  at  Hillsborough,  but  there  are  some  evidences  of  very 
early  work,  in  the  shape  of  small  deposits  of  waste,  and  signs  of  exca- 
vations at  different  points  in  this  formation.  For  accurate  information 
regarding  the  early  shipments,  and  extent  of  the  same,  it  would  be 
necessary  to  refer  to  the  Custom-house  records.  It  is,  however,  quite  Early 
certain  that  the  shipment  of  gypsum  from  Hillsborough  wtis  a  very  ^®^^1^P™**" 
limited  business  previous  to  the  year  1854,  though  for  many  years 
earlier  than  this,  the  farmers  living  in  the  vicinity,  who  owned  lands 
that  included  portions  of  the  gypsum  deposit,  quarried  and  hauled  to 
the  river  on  sleds  during  the  winter  small  cargoes  of  "  plaster  rock," 
taken  from  points  in  the  deposit  which  were  exposed,  and  where  this 
work  could  be  done  with  the  least  amount  of  labour  in  stripping. 
These  cargoes  were  purchased  from  the  farmers  during  the  season  of 
navigation,  by  masters  of  small  coasting  vessels,  and  carried  to  ports 
on  the  United  States  seaboard,  where  "plaster"  mills  were  iu  operation, 
the  principal  market  being  Lubec,  in  the  state  of  Maine,  at  which 
place  mills  were  operated  by  Messrs.  Fowler  Brothers  ;  but  some  few 
cargoes  were  shipped  as  far  south  as  New  York  ;  the  principal  source 
of  supply  of  crude  material  for  the  New  York  manufacturers  being, 
however,  Windsor  and  other  points  in  Hants  county.  Nova  Scotia. 

Previous  to  the  year  1854,  Messrs.  Fowler  Brothers,  of  Lubec, 
Maine,  acquired  rights  to  a  portion  of  the  gypsum  deposits  of  Hills- 
borough, and  constructed  a  plank -road  from  the  quarry,  afterwards 
known  as  the  Fowler  quarry,  to  the  Petitcodiac  River,  distant  about 
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three  and  one-half  miles.  The  gypsum  was  hauled  out  in  wagons 
during  the  summer  months,  and  on  sleds  during  the  winter.  During 
the  period  of  their  ownership,  shipments  did  not  exceed  from  two 
to  three  thousand  tons  per  annum. 

The  superior  quality  of  plaster  of  Paris  made  from  Hillsborough 
gypsum,  had  by  this  time  become  well  known  to  other  manufacturers 
of  plaster  and  building  materials  in  the  United  States,  and,  about  1854, 
Mr.  Calvin  Tomkins,  a  manufacturer  of  cement  and  lime,  who  carried 
on  an  extensive  business  on  the  Hudson  River,  came  to  Hillsborough 
and  acquired  the  properties  then  owned  by  the  Fowler  Brothers,  and 
other  gypsum  properties  adjoining,  which  included  nearly  all  the 
available  and  valuable  portions  of  this  deposit.  At  this  time  the 
duty  upon  manufactured  plaster  entering  the  United  States,  was  very 
low,  and  a  large  market  was  open  for  the  product  of  a  mill  on  the 
Canadian  side  of  the  line.  These  favourable  conditions  led  to  the 
formation,  by  Mr.  Tomkins,  of  a  company  under  provincial  Act  of 
incorporation,  under  the  name  of  the  Albert  Manufacturing  Com- 
pany, for  the  purpose  of  carrying  on  the  business  of  quarrying  and 
mining  gypsum,  and  erecting  mills  for  the  purpose  of  manufacturing 
it,  carrying  on  the  business  of  grinding  grain,  sawing  lumber,  con- 
structing railways  and  operating  the  same,  and  all  other  work  in 
connection  with  the  operation  of  the  quarries  and  shipment  of  the 
product  Subsequently  a  large  milling  establishment  was  ei*ected,  rail- 
ways were  built  to  two  or  three  points  in  the  gypsum  belt  and 
extended  to  the  river,  where  wharf  and  timber  beds  for  the  accom- 
modation of  vessels  were  also  constructed.  A  plaster  mill  was  also 
built  by  Mr.  Tomkins,  at  Newark,  New  Jersey,  and  the  business  of 
making  plaster  of  Paris  in  Hillsborough,  as  well  as  that  of  shipping 
the  crude  rock  to  Newark,  prosecuted  with  energy.  Later  the  with- 
drawal of  the  reciprocal  trade  relations  between  the  provinces  and  the 
United  States  occurred,  and  the  favourable  conditions  under  which  a 
large  trade  in  the  manufactured  article  promised,  was  seriously  inter- 
fered with,  and  only  a  very  limited  business  was  obtainable,  and  had  it 
not  been  for  the  very  superior  quality  of  the  plaster  made  from  Hills- 
borough rock,  profitable  business  with  the  United  States  would  not 
have  been  possible. 

The  Canadian  market  was  not  at  that  time  available  for  the  Hills- 
borough mills,  as  plaster  was  extensively  manufactured  in  Montreal, 
carried  from  Antigonish  in  Nova  Scotia  by  vessels  at  a  very  much 
lower  rate  of  freight  than  rock  or  manufactured  plaster  could  be 
freighted  from  Hillsborough  to  the  same  point.     The  western  Cana- 
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dian  market  was  also  largely  supplied  with  plaster  manufactured  at 
Grand  Rapids,  in  the  State  of  Michigan,  which  place  is  conveniently 
situated  almost  on  the  shore  of  Lake  Michigan,  and  therefore  has 
the  advantage  of  cheap  water  communication  with  all  the  important 
cities  of  Canada.  At  that  time  a  very  low  rate  of  duty  was  collected 
upon  manufactured  plaster  imported  into  Canada,  and  the  most  impor- 
tant portion  of  the  Canadian  market  was  thus  open  to  the  manufacturers 
in  the  United  States.  For  the  finer  grades  of  calcined  plaster,  required 
for  casting  and  dental  purposes.  New  York  plaster  was  used,  which,  as 
already  stated,  was  manufactured  from  rock  plaster  supplied  to  New 
York,  either  from  Hillsborough  or  Windsor,  neither  the  Michigan 
plaster  or  plaster  made  in  Montreal  being  equal  in  quality  for  fine 
work,  to  what  was  then  known  as  New  York  plaster. 

By  the  construction  of  the  Intercolonial  Railway,  this  market  was  Eflfect  of 

made  more  available  for  the  Hillsborough  mills,  and  in  1876  active  j,  q,  r, 

efforts  were  made  to  secure  a  share  of  the  Canadian  business,  and  with 

considerable  success,  for  as  soon  as  this  plaster  was  placed  on   the 

market  at  competitive  prices,  dealers  and  consumers  recognized  that 

they  were  being  offered  plaster  equal  in  all  respects  to  the  best  New 

York  plaster.    Still  the  competition  from  Montreal  and  Michigan  in  a 

lower    grade,    made    it    difficult    for    Hillsborough    to    supply  the 

demand   for    which    an   inferior  grade    was   good    enough,  and  not 

until     the     era    of    the    Canadian    protective    tariff    was    it    pos-  Influence  of 

•It/.  »  11  -I     .       i^        1  1  T  J    £  protf'Ctive 

sible    for    the    general    demand    in    Canada   to   be   suppliea   trom  tariff. 

Hillsborough.     The  increase  in  duty  soon  excluded   Michigan  plaster 

and  the  chief  competition  then  came  from  Montreal,  which,  of  course, 

enjoyed  equal  advantages  with  Hillsborough  under  protection,  and 

freight  at  about  half  the  rate  paid  by  Intercolonial  Railway ;  but  in 

spite  of  this  disadvantage,  in  a  few  years,  the  great  superiority  of 

Hillsborough  plaster  was   so  firmly   established   that   the   Montreal 

manufacturers  retired  from  business.     This  left  the  Canadian  market 

entirely  open  for  HiUsborough  plaster,  with  exception  of  the  output 

Df  a  small  mill  on  the   Grand  River,  near  Hamilton,  Ontario,  and  a 

more  limited  output  from  a  factory  at  Paris,  Ontario. 

The  following  figures  will  illustrate  the  development  of  this  market  market, 
between  the  years  1877  and  1897.  In  1877,  the  total  sales  in  Canada 
were  about  8000  barrels.  In  1897,  the  total  sales  in  Canada  were 
about  38,000  barrels  from  Hillsborough.  In  the  interim  a  plaster  mill 
had  been  established  at  Windsor,  Nova  Scotia,  and  limited  shipments 
made  from  that  point.  Paradoxical  as  it  may  seem,  the  increase  in  the 
rate  of  duty  and  the  surrender  of  the  Canadian  market  to  Canadian 
manufacturing  establishments,  have  not  perceptibly  increased  the  cost 
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to  the  consumer,  for  while  the  duty  in  1897  was  about  twenty  cents 
per  barrel  in  excess  of  the  duty  in  1877,  the  average  price  to  dealers  ^ 
throughout  Canada  is  between  twenty  cents  and  twenty-five  cents  per 
barrel  less  in  1897  than  it  was  in  1877,  the  price  at  mill  in  1877 
being  $1.05  per  barrel  and  in  1897  not  averaging  over  eighty  cents  per 
barrel. 

H^ifhn^^^h        ^®  development  in  the  business  of  shipping  crude  rock  to  the 
United  States  shows  also  a  large  increase  : — 

Shipments  of  crude  gypsum /rom  Hillsborough  to  the  United  States, 


Effects  of 
ecent  U.  S. 
leg^lation. 


1877,  . . 

5,000  tons. 

1878,  . . 

..  5,380  .. 

1879,  .. 

..  5,641  M 

1880,  .. 

..  8,575  .. 

1881,  .. 

..  7,540  n 

1882,  .. 

. .  14,0ft5  .. 

1883,  .. 

. .  15,792  M 

1884,  .. 

. .  21,132  M 

1885,  .. 

..14,334  M 

1886,  .. 

. .  22,600  M 

1887,  . 

..18,797  u 

1888,  .. 

. .  26,784  tons. 

1889,  .. 

. .  25,672  M 

1890,  .. 

. .  24,126  u 

1891.  .. 

. .  21,125  M 

1892,  .. 

. .  24,588  M 

1893,.. 

. .  23,764  n 

1894,  .. 

..37,170  .. 

1895,  . . 

. .  50,128  H 

1896,  .. 

. .  69,266  .. 

1897,  .. 

.  59,334  M 

Shipments  of  manufactured  plaster  to  the  United  States  have  aver- 
aged for  the  last  ten  or  fifteen  years  about  20,000  barrels  per  year. 
Under  the  "  Wilson  bill,''  a  low  tariff  measure  passed  during  President 
Cleveland's  administration,  it  was  hoped  a  larger  business  could  be 
secured  in  the  United  States,  and  some  gain  was  made  :  but  owing 
to  the  large  increase  in  rate  of  duty  under  the  more  recent  *'  Dingley 
bill,"  new  business  then  obtained  has  since  been  lost,  and  it  is  with 
difficulty  and  only  nt  extremely  low  prices  for  the  manufacturer, 
that  any  foot-hold  can  be  retained  in  that  market.  Indeed, 
under  the  present  rate  of  duty  of  $2.25  per  ton,  it  is  quite 
impossible  for  a  Canadian  manufacturer  to  compete  with  manufac- 
turers in  the  United  States,  although  under  the  "  Dingley  bill"  a  duty 
of  fifty  cents  per  ton  upon  the  crude  material  is  imposed.  The  difference 
in  dut^^  of  $1.75  per  ton  between  the  crude  and  manufactured  article 
very  much  more  than  covers  the  increased  cost  of  manufacture  in  the 
United  States  as  compared  with  cost  of  manufacture  in  Canada. 
Only  the  superiority  of  the  Hillsborough  plaster  and  its  well  established 
reputation,  make  sales  possible  in  the  United  States  at  figures  which 
would  even  cover  the  cost  of  manufacture.  There  is  very  keen  com- 
petition l)etween  the  manufacturers  in  the  United  States,  consequently 
prices  are  exceedingly  low. 
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The  duty  upon  the  raw  material  levied  under  the  "  Dingley  bill "  was  Duty, 
inserted  in  the  tariff  to  meet  the  wishes  of  the  manufacturers  of 
plaster  in  the  Western  States,  who  at  first  asked  for  a  duty  of  $2  per 
ton.  This  would  have  enabled  the  western  manufacturers  to  supply 
the  whole  of  the  eastern  market  with  plaster  suitable  for  all  ordinary 
purpose*',  although  it  would  have  been  necessary  to  meet  a  demand  for 
a  limited  quantity  of  plaster  suitable  for  fine  casting  and  dental  work, 
which  would  have  to  be  made  from  Nova  Scotia  or  New  Brunswick 
rock,  the  western  rock  not  being  suitable  for  these  purposes.  This 
condition  of  things  brought  about  strong  opposition  from  the  eastern 
manufacturers,  who  had  a  great  deal  of  capit.al  invested  in  their 
manufacturing  plants.  There  was  also  a  very  strong  opposition  move- 
ment on  the  part  of  owners  of  U.  S.  coasting  vessels,  who  were 
largely  interested  in  this  matter,  from  the  fact  that  of  the  total  ship- 
ments at  that  time,  amounting  to  about  220,000  tons  per  annum,  a 
large  proportion  was  carried  in  these  vessels,  which  were  engaged 
in  carrying  coal  from  New  York  and  points  south  as  far  as  New- 
port News  to  New  England  ports.  When  these  cargoes  were  dis- 
charged, they  would  run  up  the  Bay  of  Fundy  light,  take  in 
cargoes  of  gypsum,  and  return  with  them  to  New  York,  Phila- 
delphia, Baltimore  and  other  coaling  points  south  ;  therefore,  the  busi- 
ness of  carrying  gypsum  was  essential  to  these  vessels  as  a  means 
of  making  a  run  back  to  the  coal  ports  profitable,  there  being  no  other 
return  freight  upon  which  they  could  depend.  In  response  to  these  Present 
protests,  an  agreement  was  arrived  at  under  which  a  duty  of  fifty  oond»*^i«»8. 
cents  per  ton  on  crude  rock  was  imposed,  and,  to  satisfy  the  demands 
of  eastern  manufacturers,  the  duty  on  manufactured  plaster  was 
increased  from  $1.25  per  ton  to  82.25  per  ton.  A  very  considerable 
quantity  of  the  220,000  tons  of  crude  material,  shipped  to  the 
United  States,  as  before  stated,  is  used  in  the  manufacture  of  fertiliz- 
ers, a  great  deal  entering  into  the  manufacture  of  high-grade  fertilizers, 
and  more  being. simply  crushed  and  finely  ground  and  put  upon  the 
market  under  the  name  of  ground  gypsum  or  "  land  plaster."  This 
business  is  done  in  regular  mills  established  for  the  purpose,  as  well 
as  in  small  mills  that  are  used  for  grinding  corn,  etc. 

Character  and  Mode  of  Occurrence  of  the  Gypsum  Deposits 
of  Hillsborough. 

The  gypsum  deposits  of  Hillsborough  are  exceedingly  varied  in 
character,  and  in  their  mode  oi  occurrence  present  many  features  of 
geological  interest.     These  will  be   more  readily  understood  by  refer- 
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ence  to  the  accompanying  diagram,   and   by   the  descriptions  which 
follow. 

At  several  points  on  the  northern  edge  of  the  outcrop,  consider* 
able  quantities  of  gypsum  are  found,  being  snow-white  in  colour  and 
varying  in  molecular  structure,  some  of  it  being  of  exceedingly  fine 
grain  and  some  quite  coarse  and  sufficiently  soft  to  be  crushed 
between  the  fingers,  with  intermediate  grades  of  fineness,  but  all 
grades  equal  in  purity  and  colour.  This  part  of  the  deposit  is  in 
masses  and  not  any  in  regular  seams.  With  the  pure,  white  stone  are 
intermixed  irregular  veins  of  discoloured  gypsum,  of  all  shades  of  red» 
gray,  and  blue-gray,  Most  of  these  discoloured  masses  contain  more  or 
less  "  grit,"  which  when  subjected  to  hydrochloric  acid  effervesces 
and  show  evidence  of  the  presence  of  carbonate  of  lime.  Occasionally 
seams  of  red  marl-like  stone  fill  the  spaces  between  the  seams  and 
fissures  in  the  gypsum.  These  are  rarely  in  horizontal  positions, 
but  as  a  rule  cut  the  face  at  varying  angles  and  occasionally  are 
nearly  perpendicular.  This  marl-like  substance  also  contains  car- 
bonate of  lime.  Underlying  the  beds  of  pure  white  and  mixed  stone, 
Occurrence  of  *^  above  described,  masses  of  anhydrite  are  found ;  sometimes  in  thin 
anhydrite.  layers  only  and  at  other  times  in  beds  of  such  thickness  that  attempts 
to  penetrate  them  have  been  given  up  as  unprofitable  and  work  has  been 
pursued  elsewhere.  Immediately  under  the  white  stone,  and  running 
into  it  without  any  perceptible  break,  are  generally  found  beds  of 
pure  anhydrite,  which  at  this  time  has  no  commercial  value,  although 
some  of  it  has  been  ground  and  exported  to  the  United  States  as  terra 
alba  for  paper  filling  and  other  purposes ;  but  for  use  as  a  paper  filler, 
it  is  not  as  acceptable  to  manufacturers  as  the  product  of  the 
pure  white  hyd rated  gypsum.  The  demand  for  white  soft  stone  is 
limited,  and  it  is  used  entirely  as  a  paper  filler  ;  the  process  of  manu- 
facturing it  for  this  purpose  being  to  grind  and  bolt  it  through  very 
fine  silk  bolts,  after  which  it  is  calcined,  mixed  with  water,  and  the 
setting  properties  destroyed  by  continuous  stirring  ;  when  it  is  found 
to  be  more  suitable  as  a  filler  for  the  higher  grades  of  paper  than  china- 
clay,  and  is  coming  into  more  general  use  for  this  purpose  every  year. 

Indications  of  pure,  white  stone,  of  this  character,  are  visible  at  many 
points  along  the  northern  edge  of  the  gypsum  deposit,  for  a  distance  of 
about  three  quarters  of  a  mile.  The  surface  indications  of  this  gypsum 
rl^t^^  ^It  extend  in  width  for  about  half  a  mile,  the  belt  running  in  a  north- 
easterly and  south-westerly  course,  the  southern  edge  rising  somewhat 
abrubtly  against  a   very   steep  hillside,   which  is  supposed  to  con-ist 
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Sketch-map  Showing  Geological   Eelations  of  the  Gypsum  Deposits 
OP  Hillsborough,  Albert  Co.,  N.  B. 

Scale  : — 50  chains  to  1  inch. 
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anhj'drite. 


largely  of  a  reddish  conglomerate  that  apparently  forms  the  south  wall 
against  which  the  gypsum  rests.  Still  higher  up  on  the  hillside,  and 
on  the  summit,  freestone  boulders  are  seen,  and  a  short  distance  below 
the  summit  a  clean  break  and  opening  exposing  the  freestone,  is  quite 
conspicuous.  At  this  point  several  natural  trenches,  parallel  to  each 
other,  with  walls  of  freestone,  and  about  twenty  or  thirty  feet  apart, 
are  exposed  for  a  distance  of  several  hundred  yards,  strongly  suggest- 
ing the  existence  of  a  series  of  faults  or  downthrows.  Thus  the 
gypsum  area  would  seem  to  be  bounded  on  two  sides  by  marked  dis- 
locations converging  westward  at  an  angle  of  about  45".  Between  the 
northerly  and  southerly  edges  of  the  gypsum  formation  are  several 
small  valleys,  evidently  the  work  of  brooks  which  have  cut  their  way 
through  the  gypsum,  and  have  created  at  some  points  small  bays  or 
openings  that  have  caught  and  retained  alluvial  deposits,  producing 
meadows  or  intervales,  which  are  exceedingly  fertile.  At  many  points 
the  gypsum  has  entirely  disappeared,  leaving  only  the  anhydrite 
exposed.  The  main  brook  on  the  northerly  side,  rises  apparently  at 
the  west  end  of  the  gypsum  deposit  and  flows  in  an  easterly  direction, 
until  it  falls  over  a  limestone  bed,  with  a  descent  of  about  eight  feet, 
and  at  this  point  the  conglomerate  rock  upon  which  the  limestone 
rests  is  exposed,  dipping  towards  the  north-west  at  an  angle  of  about 
twenty  degrees,  and  rising  rapidly  to  the  south  until  it  reaches  the  top 
of  a  hill  about  three-quarters  of  a  mile  distant,  at  an  elevation  of  about 
150  feet.  At  this  point  the  limestone  is  exposed  and  plainly  seen  on 
the  surface,  it  then  dips  slightly  to  the  south  and  again  underlies  a 
gypsum  formation  of  from  fifty  to  sixty  feet  in  height.  The  con- 
glomerate rock  is  also  to  be  seen  a  little  further  to  the  eastward  on 
the  slope  of  the  hill  as  it  descends  towards  the  river.  This  exposed 
body  of  gypsum  is  very  much  broken  and  discoloured  and  of  so  little 
value  that,  though  much  nearer  a  convenient  point  for  shipment 
than  the  main  quarries  now  in  operation,  it  is  not  at  present  worked 
and  is  not  considered  a  profitable  field  from  which  to  draw  supply. 
Following  the  main  brook,  already  referred  to,  in  a  westerly  direction, 
the  wall  of  anhydrite  extends  the  whole  length  of  the  gypsum  deposit, 
though  not  unbroken. 

Several  quarries  have  been  opened  at  points  where  the  soft  gypsum 
had  been  left  untouched  by  the  action  of  the  brook  and  much 
pure,  white  stone,  as  well  as  good  gray  merchantable  gypsum,  have 
been  taken  therefrom,  and  there  are  still  large  quantities  which  have 
not  yet  been  opened  or  worked  ;  but  in  all  operations  extending  in  a 
southerly  direction  along  the  course  of  this  brook,  the  anhydrite  has 
made  its  presence   evident,    and   consists   of    dark-gray   and   white 
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stone,  or  of  white  stone  containing  blood-red  streaks  or  veins ;  the  white 
anhydrite  generally  underlying  the  formation,  and  the  wall  being 
formed  by  the  darker  stone.  This  wall,  however,  is  not  uniform  in 
hardness,  there  being  many  points  where  small  brooks  and  springs 
have  cut  their  way  through,  probably  at  places  where  seams  of  soft 
gypsum  have  broken  the  uniformity  of  the  harder  rock.  In  some 
instances  the  action  of  the  water  has  created  subterranean  passages 
into  which  the  brooks  disappear,  reappearing  lower  down  the  valley 
and  joining  the  main  brook. 

The  most  extensive  plaster  quarry  now  in  operation  is  at  the  base  Main  quarries 
of  the  high  hill  forming  the  southern  wall  of  the  deposit,  and  was  first 
opened  with  the  intent  of  making  a  permanent  working  about  forty 
years  ago.  After  going  to  a  great  deal  of  expense,  work  was  abandoned 
at  this  point  on  account  of  the  very  large  quantity  of  anhydrite 
encountered.  This  anhydrous  gypsum  is  dark-gray  in  colour  and  very 
hard.  After  lying  idle  for  a  number  of  years,  work  was  again  under- 
taken at  this  place  and  the  band  of  hard  stone  was  broken  through, 
when  a  very  fine  quality  of  gypsum,  slightly  gray  in  colour,  was  expos- 
ed, and  since  that  time  this  quarry  has  been  in  constant  operation,  and 
still  yields  a  large  output  of  very  fine  close-grained  stone,  from  which 
the  best  quality  of  calcined  plaster  is  made.  There  is,  however, 
considerable  variation  in  the  character  of  the  rock,  though  nearly  all  of 
it  will  make  plaster  of  Paris  of  good  quality.  Some  of  it,  however, 
immediately  underlying  the  clay,  is  coarse  in  grain  and  more  or  less 
intermixed  with  selenite  crystals  or  consisting  entirely  of  gray  selenite. 
This  character  of  stone  will  not  make  good  plaster  of  Paris,  and  after 
calcination,  if  mixed  with  water  and  allowed  to  set,  will  yield  and 
become  more  or  less  soft  and  non-coherent.  The  presence  of  a  very 
small  quantity  of  this  stone  will  seriously  impair  the  quality  of  a  large 
quantity  of  plaster  in  process  of  manufacture.  In  extending  this 
quarry  the  underlying  beds  of  anhydrite  have  been  followed,  and  repre- 
sent to-day  the  floor  of  the  quarry.  Operations  at  a  lower  level  have, 
however,  established  the  fact  that  soft  gypsum  underlies  the  hard 
formation  at  a  depth  of  thirty  feet,  but  these  operations  have  not  been 
of  sufficient  extent  to  prove  whether  this  is  present  in  large  bodies  or 
not.  White  stone,  both  hydrous  and  anhydrous,  has  also  been  found 
at  a  lower  level  in  this  working. 

The  working  face  of  the  quarry  varies  in  height  from  thirty  feet  to  Working  face. 
one  hundred  feet,  and  at  this  time  has  from  twenty  to  thirty  feet  of 
exceedingly  tough  clay  overlying  it.     At  several  points  there  are  veins, 
bands,  or  masses  of  anhydrite  running  through  and  across  the  face. 
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not  always  connected  with  the  main  body  of  anhydrite,  but  sometimes 

in  thin  veins  running  out  to  a  point  and  gradually  assimilating  with 

the  softer  stone ;  at  other  times,  in  small  kernels,  and  often  in  large 

Modes  of         masses  having  no  connection  with  the  main  underlying  body.     These 
romoval.  /.  i        i  111  .n-  11  »       .         .- 

masses  of  hard  stone  are  removed  by  drilling  and  blasting,  if  not  m  too 
great  quantities ;  if  too  large  to  be  profitably  removed,  they  are  left 
and  gradually  worked  around,  the  soft  stone  generally  making  its 
appearance  at  the  back  of  the  hard,  sooner  or  later.  The  soft  stone 
can  all  be  bored  with  a  common  pod  auger,  although  it  is  found  more 
economical  to  use  hand-power  augers  especially  constructed  for  this 
purpose.     The  hard  stone  when  struck  with  a  pick  >\  ill  emit  sparks. 

Stratification.  The  formation  is  irregular,  being  at  the  west  end  very  much  strati- 
lied,  and  lying  in  horizontal  beds  which  show  a  great  variety  in  char- 
acter, being  in  layers  of  varying  thickness,  purity  and  colour,  from 
white  to  light-gray  and  dark-gray. 

Irregularities  "^^  ^^^^  point  there  is  no  overlying  earth  and  the  surface  is  very 
irregular  and  full  of  depressions  and  holes  that  extend  many  feet 
down  towards  the  base.  Invariably,  where  there  is  no  protecting 
earth-surface,  the  gypsum  is  very  much  broken  up  and  can  be  removed 
with  pick  and  bar  with  very  little  blasting,  but  is  too  much  shattered 
to  be  of  commercial  value.  The  face  of  the  main  quarry  at  the  eastern 
end,  contains  many  seams  and  evidences  of  slips,  continuous  ''face 
marks ''  being  broken  and  signs  of  unequal  settlement  quite  apparent, 
which  may  indicate  the  presence  of  a  soft  base  of  insufficient  strength 
to  sustain  the  whole  overlying  mass  intact.  The  general  character  of 
the  beds  indicates  an  original  horizontal  formation,  (see  plan),  but 
owing  to  settlement,  subsidence,  or  upheaval,  they  have  become  very 
irregular  and  represent  a  wave-like  formation.  During  the  operations 
some  few  years  ago,  a  dome-like  formation  was  disclosed,  very  perfect 
and  sloping  towards  the  floor  of  the  quarry,  and  from  the  summit  an 
equal  dip  towards  the  back,  which  at  this  time  was  represented  by  a 
deep  depression  in  the  surface,  towards  which  the  face  of  the  quarry 
was  leading.  This  was  worked  through  and  the  gypsum  was  found  on 
the  other  side,  but  under  a  greater  depth  of  clay  than  had  before  been 
noted.  There  has  been  very  little  variation  in  the  excellent  quality 
of  this  stone  from  the  opening  of  the  quarry  until  the  present  time. 

Cover.  It  promises  to  yield  indefinitely,  but  there  is  every  evidence  that  the 

depth  of  clay  is  increasing  as  the  face  of  the  quarry  is  pushed  into  the 
hillside.  When  it  becomes  unprofitable  to  move  the  clay,  it  will  be 
necessary  to  tunnel.  From  this  point  to  the  western  end  of  the 
gypsum  outcrop,  where  the  white  rock  is  found,  is  about  three-quarters 
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of  a  mile,  and  the  outcrop  of  gypsum  between  these  two  points  is 
continuous. 

Two  other  quarries  have  been  opened  at  intermediate  points  near  ^^^^^j^, 
this  main  working,  and  gypsum  of  excellent  quality  has  been  disclosed. 
The  character  of  the  stone  is  laminated,  lying  in  almost  horizontal 
beds  with  occasional  waves  and  a  slight  general  trend  of  dip  to  the 
south-west,  but  with  surface  indications  of  a  counteracting  rise  in  the 
formation  as  the  hill  is  ascended.  Very  little  selenite  is  found  here, 
but  occasional  particles  occur  through  all  the  stone  and  occasionally 
very  narrow  seams  of  fibrous  gypsum  are  also  found,  generally  slightly 
pink  in  colour.  Beyond  this  point  to  the  west  end  of  the  belt,  no 
work  has  been  done,  and  the  surface  indications  show  gypsum  both  hard 
and  soft  of  different  grades,  but  no  pure,  white  stone.  The  high  ridge 
that  forms  the  backing  of  the  main  working  of  the  Hillsborough 
quarry,  apparently  cuts  off  the  gypsum,  but  after  crossing  this  ridge 
and  descending  into  the  next  valley,  known  as  the  valley  of  Demoiselle 
Creek,  the  gypsum  outcrop  is  again  apparent,  and  some  soft  rock  of  Occurrence  in 
good  quality  is  now  obtained,  and  limited  shipments  made,  from  a  JjJI^Ji^Hp 
quarry  recently  opened.  The  water  of  Demoiselle  Creek  is  highly  Creek, 
impregnated  with  lime  and  gypsum,  and  is  known  to  run  immediately 
over  the  gypsum  formation  at  several  points.  No  gypsum  shows  itself 
on  the  surface  from  this  point  until  the  lower  end  of  the  valley  is 
reached,  when  there  is  a  small  outcrop  at  a  little  lake,  and  it  is  known 
to  exist  towards  the  main  river  in  an  easterly  direction,  on  the  other 
side  of  the  ridge  forming  the  east  wall  of  this  valley,  and  crops  out  on 
the  opposite  side  of  Shepody  Bay,  in  the  county  of  Westmorland  ; 
here  it  is  very  dark  in  colour  and  is  not  suitable  for  making  plaster  of 
Paris. 

Following  the  shore-line  of  Albert  county,  the  next  outcrop  is  at  g^^^®^* 
Hopewell  Hill,  about  sixteen  miles  from  Hillsborough,  and  back  from 
the  shore  about  two  miles,  and  a  half  at  an  intermediate  point 
between  this  deposit  and  the  shore  and  then  next  at  a  point  on  the 
marsh  near  by,  where  it  is  some  eight  or  ten  feet  below  the  surface, 
but  no  surface  outcrop  occurs.  No  more  surface  indications  are 
visible  until  New  Horton  is  reached,  about  twenty-eight  miles  from 
Hillsborough,  and  no  further  outcrop  nearer  than  Martin  Head,  situ- 
ated at  the  head  of  the  Bay  of  Fundy,  distant  about  fifty- three  miles 
from  Hillsborough.  Here  the  gypsum  is  of  poor  quality  and  the 
deposit  not  worked.  Inland  from  Hillsborough,  the  nearest  outcrop  of 
gypsum  is  at  Petitcodiac  in  Westmorland  county,  about  forty  miles 
distant,  where  it  is  very  much  broken,  selenitic  in  character,  and 
not  valuable  for  commercial  purposes. 
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Methods  of 
quarrying. 


Waffes. 


The  methoil  of  quarrying  g3rp8um  is  by  boring  holes  of  varying  depth 
and  blasting  out  with  ordinary  blasting  powder.  The  hard  rock  is 
removed  by  drilling  by  hand  and  steam  drills,  and,  when  necessary  to 
dislodge  in  large  quantities,  dynamite  is  found  to  be  more  economical 
than  powder.  The  gypsum  for  shipment  is  carried  to  the  river  over  a 
horse-railway  in  cars  containing  about  three  and  one- third  gross  tons^ 
each  horse  hauling  three  cars,  making  three  trips  per  day,  or  an  average 
output  per  day  of  thirty  tons  to  a  horse  and  driver,  the  distance  from 
quarry  to  river  being  about  three  miles  and  a  half.  Average  rate 
of  wages  paid  to  quarryman,  $1  per  day.  Until  within  two  or  three 
years,  common  pod-augers  were  used  for  boring,  but  a  special  hand- 
power  drill  has  been  put  upon  the  market  by  the  Howells  Mining 
Drill  Co.  of  Plymouth,  Pa.,  U.S.A.,  which  is  found  to  be  especiaUy 
suited  for  this  work  and  character  of  stone,  a  short  hole  being  first 
bored  into  the  face,  into  which  an  arm  is  placed  and  upon  which  the 
drill  is  clamped,  being  then  adjustable,  so  that  holes  can  be  bored  in 
any  direction  or  at  any  angle,  either  up  or  down. 


Manufacture 
of  planter  of 
Paris. 


Process  of  Manufacturing  Plaster  of  Paris, 

The  old  process  of  manufacturing  plaster  of  Paris  from  gypsum  waa 
to  bum  the  stone  in  kilns,  in  tfie  same  manner  as  limestone  is  burned, 
and  this  method  is  still  followed  to  some  considerable  extent  in  Eng- 
land and  the  Continent  of  Europe,  but  in  the  United  States  and 
Canada  it  is  found  that  more  uniform  results  are  obtained  by  first 
grinding  and  afterwards  subjecting  the  ground  material  to  a  process 
of  calcination,  which  can  be  regulated  in  duration  and  temperature. 
The  method  followed  at  Hillsborough  is  to  pile  the  newly  quarried 
stone  in  sheds  until  it  is  sufficiently  dry  to  grind  easily  without  clogg- 
ing the  mill-stones,  after  which  it  is  passed  through  crushers  in  which 
the  stone  is  brpken  into  fragments  about  the  size  of  a  hazel  nut  and 
then  delivered  to  ordinary  granite  mill-stones,  when  it  is  ground  to- 
whatever  fineness  of  grade  may  be  required.  Thence  it  is  conveyed  to 
bins,  under  which  are  placed  large  iron  kettles  furnished  with  stirring- 
arms,  so  that  the  material  may  be  kept  in  constant  motion.  These 
kettles  are  set  in  brick  and  have  grates  and  large  fire-boxes  below  them. 
The  fuel  used  is  soft  wood  in  four- foot  lengths.  In  the  United  States, 
the  fuel  used  for  calcining  plaster  is  anthracite  coal,  which  produces  a 
much  hotter  fire,  and  the  work  of  calcination  is  very  much  more  rapid. 
Each  kettle  has  a  capacity  of  about  sixty  barrels  of  300  pounds,  of  cal- 
cined plaster.  By  this  process,  the  water  contained  in  the  gypsum  in  a 
state  of  combination  is  driven  off  as  steam  through  openings  in  the  top^ 
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of  the  kettles  constructed  for  that  purpose.  These  ope  nings  discharge 
into  a  dust-loft  that  collects  large  quantities  of  the  finer  particles  of 
the  ground  gypsum,  carried  off  in  steam  from  the  kettles;  a 
considerable  portion  of  which  can  be  returned  to  the  kettles  when  next 
filled,  but  not  all,  as  too  large  a  proportion  would  seriously  interfere 
with  the  setting  properties  of  the  product.  Thermometers  are  used,  and 
when  a  temperature  of  285  degrees  Fahrenheit  is  reached,  the  kettles 
ard  at  once  emptied  into  bins,  and  the  plaster  is  then  elevated  to  revolv- 
ing bolts  and  thence  delivered  to  bins  from  which  it  is  packed  into 
paper-lined  barrels,  for  market  A  branch  line  of  railway  connects 
the  mill  with  the  Salisbury  and  Harvey  ftailway,  and  car-load  ship- 
ments are  made  to  all  important  points  in  Canada,  to  some  points  in 
the  western  United  States,  and  to  the  Pacific  seaboard  without 
transhipment. 

Crude  gypsum  will  not  stand  exposure  to  the  weather,  but  is  speedily  Recent  uses  of 
affected  by  moisture.     A   method   has,   however,  been   recently   dis-  fi^l*"™- 
covered  under  which,  by  chemical  treatment,  it  can  be  both  hardened 
and  toughened,  and  when  so  treated  will  take  a  very  perfect  polish. 
In  this  state  gypsum  may  be  employed  instead  of  the  more  expensive 
marbles. 

The  price  obtainable  for  crude  gypsum  delivered  to  vessels  in  the  Pnce. 
Petitcodiac  River,  ranges  from  60  cents  to  $2.50  per  ton  of  2240  lbs., 
the  lower  grades  of  rock  and  discoloured  stone,  suitable  only  for  the 
manufacture  of  land-plaster,  being  sold  at  60  cents  per  ton  ;  that  of 
a  quality  suitable  for  the  manufacture  of  calcined  plaster,  at  from  $1.00 
to  $1.20  per  ton,  and  the  selected  pure,  white  stone  at  $2.50  per  ton. 

The  total  number  of  hands  employed  in  quarrying,  conveying  to  Labour 
point  of  shipment,  milling  and  otherwise  in  this  work,  in  the  year  ^'"P^^^y^- 
1897,  was  about  225,  including  boys. 

The  following;  is  an  analysis  of  a  sample  of  gypsum  from  Hills-  Analysis, 
borough,  by  A.  A.  Breneman,  of  New  York  : — 

Per  cent. 

Lime  32-45 

Sulphuric  acid,  (SO 3) 46*38 

Water 2105 

Silica 0-25 

Iron  ....    Trace 

Magnesia " 

The  analysis  indicates  an  almost  absolutely  pure  gypsum,  99*88  per 
cent  of  the  whole  consisting  of  that  mineral. 
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'Origin  of 
gypsum. 


Geoloj?icaI 
conditions. 


An  examination  of  the  Hillsborough  deposits,  as  indicated  in  the 
foregoing  description,  suggests  many  interesting  questions  as  to  their 
origin.  A  lengthy  discussion  of  these  would  be  out  of  place  here  ;  but 
a  few  general  conclusions  may  be  referred  to  as  highly  probable. 

(1.)  A  large  part  of  the  deposit,  by  it-s  markedly  stratified  character, 
points  clearly  to  a  sedimentary  origin,  whatever  may  have  been  the 
original  nature  of  the  sediment. 

(2.)  As  it  is  well  known  that  anhydrite,  on  exposure  to  percolating 
waters,  can  absorb  moisture  and  thus  become  converted  into  gypsum, 
and  as  the  first-named  mineral  forms  the  general  Boor  upon  which  the 
workable  gypsums  rest,  as  well  as  occurring  irregularly  intermixed 
with  the  latter,  it  is  highly  probable  that  the  present  condition  is  the 
result  of  such  alteration.  In  this  case  the  conversion  may  have  begun 
at  any  time  since  the  formation  of  the  original  anhydrite  beds  and 
may  still  be  in  progress. 

(3.)  The  conversion  of  anhydrite  into  gypsum,  the  latter  containing 
20*9  of  water,  of  which  the  former  is  wholly  destitute,  involves  a  great 
expansion  in  bulk  of  the  original  rock,  amounting,  according  to  Geikie, 
to  about  thirty-three  per  cent ;  and  the  anhydrite,  if  confined  on  either 
side  by  unyielding  rock,  must  as  the  result  of  this  expansion  be  thrown 
into  undulations,  with  accompanying  breaks  and  dislocations.  The  re- 
moval of  the  rock  by  the  solvent  action  of  water,  clearly  indicated  by  the 
numerous  and  large  sink-holes  surrounding  the  gypsum  beds,  may 
further  tend,  by  undermining,  to  determine  such  displacements. 

(4.)  The  conditions  under  which  aqueous  deposits  of  anhydrite  may 
have  been  originally  laid  down  are  not  understood.  Sir  J.  Wm.  Dawson 
has  suggested  that  they  may  have  been  formed  from  beds  of  calcium 
carbonate  in  situ,  acted  upon  by  vapour  or  heated  solutions  of  sul- 
phuric acid,  the  latter  resulting  from  springs  or  streams  issuing  from 
volcanic  rocks.  In  the  present  instance  the  plaster  beds  have  been 
described  as  resting  on  limestone  ;  but  no  deposits  of  a  volcanic  nature 
are  found  in  near  proximity. 

"We  may  now  proceed  to  notice  briefly  some  of  the  other  localities  in 
which  gypsum  occurs. 


Albert 
county. 


Albert  County. 

DeinoiseUe  Creek. — This  locality  has  been  referred  to  above.  The 
beds  here  are,  apparently,  quite  limited  in  extent,  forming  a  narrow 
ridge  between  the  valley  of  the  creek  and  a  small  tributary  of  the 
latter,  the  western  side  of  which  shows  a  different  rock.     The  ridge  is 
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about  150  feet  high,  and  shows  some  good  white  plaster,  but  also  a 
large  proportion  of  anhydrite.  Similar  rock  also  forms  cliffs  east  of 
Demoiselle  Creek,  but  these  are  mostly  on  the  land  of  the  Albert 
Manufacturing  Company. 

The  Demoiselle  Creek  deposits  are  being  worked  by  the  Hillsborough 
Plaster  Company,  under  the  direction  of  Messrs.  C.  H.  Dimock  k  Co., 
of  Windsor,  Nova  Scotia.  About  600  tons  were  shipped  from  this 
this  locality  in  the  year  1892  to  the  New  York  market.  At  present 
the  product  is  said  to  be  largely  used  in  the  manufacture  of  "  cold 
water  paint."  Only  about  five  or  six  men  are  employed.  In  connec- 
tion with  these  gypsum  deposits  there  is  a  remarkable  subterranean  lake. 

HopetoeU  Hill, — Two  miles  and  a  half  from  the  shore,  and  at  inter- 
mediate points.     No  surface  outcrop. 

New  HoTton. — Surface  indications. 
St.  John  County.  St.  John 

county. 
Martins  Head. — Deposit  small  and  of  poor  quality. 

Westmorland  County.  Westmor- 

land county. 
Peiitcodiac. — At  Fawcetts  Brook,  about  two  miles  and  a  half  north- 
west of  Petitoodiac  station,  is  a  deposit  of  gypsum,  about  forty  rods  in 
breadth  and  about  a  mile  in  length,  mostly  of  the  fibrous  variety.  It 
is  traversed  for  the  whole  distance  by  a  vein  of  coarse  selenite,  about 
eight  feet  wide.  The  material  is  unsuited  for  the  manufacture  of  plaster 
of  Paris,  but  being  easily  crushed  is  well  adapted  for  a  fertilizer  and 
at  one  time  was  somewhat  extensively  employed  for  that  purpose. 

Kings  County.  ^. 

Kings  county. 
Considerable  beds  of  gypsum  occur  in  the  vicinity  of  Sussex  and  in 
the  parish  of  Upham,  near  the  road  connecting  Sussex  and  Quaco ; 
but  they  are  less  pure  than  those  of  Hillsborough,  and  have  never  been 
turned  to  useful  account,  unless,  it  may  be,  locally  and  to  a  very 
limited  amount. 

Victoria  County.  Victoria 

county. 
The  succession  of  the  Lower  Carboniferous  strata  of  the  Tobique 

valley  is  as  follows,  in  ascending  order  : — 

Red  conglomerates  and  sandstones,  the  former  with  pebbles  of 
Silurian  slates. 

White,  red  and  variegated  calcareous  sandstones  and  grits. 
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Red,  gray  and  green  shaly  and  marly  beds,  with  thin  beds  of  fine- 
grained gray,  red  or  mottled  limestone.     Thickness,  140  feet. 

Heavy  beds  of  impure  gypsum,  of  pale-green  and  reddish  colours, 
mostly  fibrous  but  sometimes  compact,  alternating  with  thin  beds  of 
red  shale.  Thickness,  about  350  feet.  Trappean  beds,  consisting  of 
gray  amygdaloidal  dolerite. 

Extent  of  It  is  therefore  a  succession  corresponding   in  the  main  features  to 

that  of  Hillsborough,  in  Albert  county.  The  total  breadth  of  the 
Carboniferous  area  is  about  twelve  and  the  total  length,  from  Red 
Rapids  to  Blue  Mountain,  about  twenty-seven  miles.  What  propor- 
tion of  this  area  is  underlain  by  gypsum  beds  has  not  yet  been 
definitely  ascertained,  but  from  observations  made  on  different  out- 
crops it  is  certain  that  the  extent  of  the  deposits  is  large. 

Where  the  area  described  is  intersected  by  the  Tobique  River,  the 

presence  of  gypsum  beds  is  conspicuously  marked  by  the  occurrence  of 

high  bluflfe  (130  feet)  known  as  the  "  Plaster  clifis,"  which  are  lai*gely 

Comparison     composed   of  this  mineral.     In  contrast  with  the  beds  of  Hillsborough 

HUkboroi  h   "^^^^^  *^  ^^  largely  compact,    amorphous  and  of  snowy  whiteness, 

gypsum.  these  are  coarsely  granular,  often  looking  like  a  rough  sandstone,  for 

the  most  part  deeply  stained  a  reddish   colour,  or  mottled  with  red 

and  green.     Thinner  layers,  however,  of  pure,  white  gypsum,  as  well 

as  fibrous  selenite,  also  occur. 

Use  as  a  The   impurity  of  the  Tobique  gypsum,  as  indicated  both  by   its 

fertilizer.  colour  and  texture,  render  it  unfit  for  the  uses  for  which  the  Hills- 
borough gypsum  is  employed.  It  is,  however,  admirably  adapted  for 
use  as  a  mineral  fertilizer,  and  for  many  years  considerable  quantities 
of  it  were  annually  removed  on  sleds  during  the  winter  season,  to  find 
a  market  in  the  valley  of  the  St.  John  River  or  in  Aroostook  county, 
Maine,  under  the  name  of  "  land  plaster."  So  highly  valued  was  it, 
indeed,  for  this  use  that,  for  the  purpose  of  facilitating  its  removal, 
a  railway,  now  known  as  the  Tobique  Valley  Railway,  was  constructed 
from  Perth,  opposite  Andover  on  the  St.  John  River,  to  the  Plaster 
Rock,  a  distance  of  twenty-eight  miles.  This  has  recently  become  a 
branch  of  the  northern  division  of  the  Canadian  Pacific  Railway  in 
New  Brunswick. 

The  Tobique  Valley  Gypsum  Mining  and  Manufacturing  Company, 
(Limited),  incorporated  in' 1893,  erected  machinery  for  crushing  and 
grinding  gypsum  at  this  place,  the  plant  being  very  conveniently  situ- 
ated on  the  railway.  A  quantity  of  the  material  was  ground  and 
shipped  for  **  land  plaster,"  meeting  with  a  very  favourable  reception, 
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but  difficulties  arose  in  connection  with  railway  facilities  and  rates, 
In  1897  the  property  passed  into  new  hands  and  it  is  supposed  that 
operations  will  shortly  be  resumed. 

Granites,  Diorites,  etc. 

The  areas  covered  by  granites  and  similar  crystalline  rocks  in  New  Distribution 
Brunswick  are  very  large,  and  the  supply,  including  many  varieties,  is 
practically  inexhaustible.     It  will  be  necessary  to  consider  here  only 
those  which,  either  from  their  advantageous  position  or  from  peculiar 
features  of  texture  or  colour,  acquire  special  economic  importance. 

IlampsUad,  Queens  County. — These  granites,  from  their  position  on 
the  right  bank  of  the  St.  John  River,  near  the  foot  of  Spoon  Island, 
(and  hence  often  known  as  Spoon  Island  granites),  attracted  early  no- 
tice, and,  though  never  the  seat  of  a  very  extensive  industry,  have,  in 
the  aggregate,  yielded  a  large  supply  of  rock,  well  suited  to  the  pur- 
poses to  which  it  has  been  applied. 

Though  geologically  related,  in  age  and  position,  to  the  granites  of  Hampetead 
the  Nerepis  range,  the  Hampstead  rocks  are  not  actually  continuous  ^^^^ 
with  the  latter,  besides  lacking  some  of  the  features  usually  character- 
izing the  rocks  of  those  hills.  Thus  the  rock  at  Spoon  Island  is  uni- 
formly gray,  without  any  admixture  of  red,  and  though  somewhat 
porphyritic,  usually  less  markedly  so,  and  at  the  same  time  of  a  finer 
grain,  than  much  of  the  Nerepis  granite.  A  conspicuous  feature  in 
the  quarries  is  the  existence  of  divisional  planes,  sometimes  horizontal 
and  sometimes  inclined  6°  or  8**,  by  which  the  mass  of  the  rock  is  sep- 
arated into  bed-like  layers  from  four  to  ten  feet  in  thickness,  which 
greatly  facilitate  quarrying.  Vertical  joints  are  also  common,  but 
unlike  those  in  the  rock  at  St.  George,  to  be  presently  noticed,  are  said 
to  have  no  detrimental  effect  upon  the  quality  of  the  stone.  A  more 
objectionable  feature  is  the  occurrence  in  the  gray  rock  of  nodules  or 
irregular  masses  of  a  darker  colour,  looking  like  imbedded  pebbles ; 
but  these  are  important  only  where  the  stone  is  to  be  used  for  monu- 
mental purposes,  and  are  neither  common  nor  large. 

The  Hampstead  granites  are  especially  suited  for  foundations,  and  Suited  for 

have  be6n  thus  used  in  the  construction  of  the  Parliament  Building  ^^1^'°K 

®  foundations, 
at  Fredericton,  the  piers  of  the  Fredericton  bridge,  and  the  cotton 

mill  at  Marysville,  besides  many  buildings,  both  public  and  private, 

in  the  city  of  St  John.     At  present  much  of  the  rock  is  sent  to  the 

works  at  St.  George  to  be  polished.     Columns  of  any  desired  size  may 

be  readily  obtained,  but  the  larger  part  of  the  output  is  employed  in 
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the  construction  of  monuments.  Shipment  is  easy,  the  quarries  being 
upon  the  face  of  a  hill  and  connected  with  a  wharf  at  a  distance  of 
about  a  furlong,  by  tramways.  At  the  date  of  our  visit  (1897)  work 
was  slack,  only  ten  men  being  engaged,  but  at  times  as  many  as  one 
hundred  and  fifty  men  have  been  employed. 

Nerepia  VcUley, — This  transverse  depression  across  the  Nerepis  range 
of  hills,  through  which  passes  the  main  line  of  the  Canadian  Pacific 
Railway,  has,  in  its  high  and  precipitous  sides,  been  at  several  points 
the  basis  of  quarrying  operations.  At  the  time  of  the  construction  of 
the  railway,  most  of  the  rock  required  in  the  making  of  culverts  was 
obtained  from  a  series  of  bluffs  known  as  Eagle  Rock,  about  two  miles 
below  Welsford  station,  and  subsequently  other  quarries  were  opened 
for  general  purposes,  a  little  above  the  same  station.  In  these  locali- 
ties the  rock  is  rather  a  syenite  than  a  granite,  the  mica  being  more  or 
less  replaced  by  hornblende,  and  the  colour  either  a  tawny  yellow  or 
pale  red.  The  rock  is  easily  quarried,  splits  readily  into  blocks  of  con- 
venient size,  and  owing  to  the  proximity  of  the  railway,  may  easily  be 
carried  away.  It  is  an  excellent  and  durable  building  material.  Full 
particulars  as  to  these  and  other  granites  of  the  Nerepis  range  will  be 
found  in  the  Report  of  the  Geological  Survey  for  1870-71,  (pp.  184- 
185). 

SL  George, — The  granite  range  of  the  Nerepis  Hills,  in  its  extension 
westward,  crosses  the  Magaguadavic  River  a  few  miles  above  the  town 
of  St.  George,  and  is  there  very  noticeable  for  the  bright-red  colour 
which  distinguishes  it,  and  its  consequent  adaptability  to  monumental 
and  ornamental  purposes. 

The  existence  of  these  red  granites  and  their  suitability  for  the  uses 
mentioned,  were  noticed  by  the  writer  and  his  associates  as  early  as  the 
year  1869,  during  the  course  of  a  geological  examination  of  southern  New 
Brunswick  then  in  progress,  and  in  the  report  relating  thereto  they 
compared  the  rock  with  the  well-known  red  granites  of  Aberdeen  in 
Scotland.  Several  years,  however,  elapsed  before  this  evident  similar- 
ity attracted  the  investment  of  capital  with  the  consequent  under- 
taking of  systematic  operations  for  the  quarrying  and  finishing  of  the 
stone.  For  information  as  to  the  subsequent  development  and  present 
status  of  the  granite  industry,  I  am  indebted  to  Mr.  Milne,  of  the  firm 
of  Milne,  Coutts  &  Co.,  of  the  Bay  of  Fundy  Red  Granite  Works  at 
St.  George.     Mr.  Milne  writes : — 

"  Regarding  the  granite  business  at  St.  George,  we  might  say  that  it 
was  started  in  1872  by  a  company  of  New  York  capitalists  and 
practical  granite   men,  who  purchased  some  2000  acres  of    granite 
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mountains  and  built  and  equipped  the  best  manufacturing  plant  in 
America,  their  buildings  and  machinery  costing  over  $75,000.  They 
employed  about  150  men,  and  did  a  large  business  for  a  few  years,  but 
the  dull  times  during  the  years  1875  and  1876  drove  them  to  the  wall. 
Several  diJQferent  firms  tried  to  handle  the  business  after  they  closed 
down,  but  failed  to  make  a  success.  In  the  year  1881,  Milne,  Coutts 
&  Co.  rented  the  property,  and  in  1883  bought  the  land  and  plant* 
and  have  since  succeeded  in  building  up  a  good  trade  in  the  Dominion. 
Three  other  firms  have  since  sprung  up,  and  are  doing  a  fair  business. 
The  output  is  valued  at  between  $80,000  and  $90,000  per  year,  and 
about  300  men  are  employed. 

"  Our  chief  competition  is  with  Aberdeen,  where  they  not  only  Competition 
manufacture  their  own  granites,  but  import  stone  from  Norway  and 
Sweden.  The  low  rate  of  wages  in  those  countries  enables  them  to  lay 
down  these  granites  in  Aberdeen  at  about  the  cost  of  quarrying  their 
own.  The  wages  for  stone  cutters  in  Aberdeen  are  between  four  and 
five  shillings  per  day.  The  wages  in  St.  George  are  from  $2  to 
$2.50  per  day.  Our  close  proximity  to  the  United  States  granite 
centres  keeps  the  wages  at  their  rates,  as  our  men,  who  are  well-known 
and  famed  as  good  workmen,  and  a  much  steadier  class  of  men  than 
the  general  run  of  journeymen,  are  always  welcome  in  the  neighbour- 
i  ng  republic ;  consequently  we  have  to  pay  the  wages  to  keep  them. 

"  The  freight  rates  from  Aberdeen  to  Ontario  are  about  the  same  or 
a  little  less  than  from  St.  George.  The  duty  on  foreign  granite  has 
been  30  per  cent  for  some  years.  On  a  fine  class  of  work  that  required 
a  good  deal  of  labour  this  did  not  make  up  the  difierence  in  the  wages. 
Consequently  a  great  deal  of  the  better  work  has  come  from  Scotland. 

**  There  is  quite  a  demand  in  Canada  for  Quincy,  Westerley,  Barrel  Competition 
and  other  American  gray  granites.     St.  George  firms  import  the  rough  granites, 
stone  and  compete  favourably  with  American  firms  for  this  work.     In 
large  jobs  the  American  firms  send  the  rough  granite  to  Scotland,  have 

it  manufactured  there  and  shipped  to  Canada. The  St.  George 

granite  is  well  and  favourably  known  throughout  Canada  and  the 
United  States,  and  is  extensively  used  both  in  monumental  and  build- 
ing work.  The  Museum  of  Natural  History  in  New  York  is  in  part 
built  of  it,  and  a  great  many  public  and  private  buildings  are  trimmed 
with  it  in  the  form  of  polished  columns,  pilastres,  etc.  Its  crushing 
test  is  13,000  lbs.  to  the  cubic  inch." 

The  following  are  the  names  of  the  companies  now  working  granite  Comijaniee  J" 
in  the  vicinity  of  St.  George,  with  their  output  for  the  year  1893  : —     enKagea-l 
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Tons.  Value. 
Milne,  Coutts  <fe  Co.,  Bay  of  Fundy 

Red  Granite  Co. 400  ^32,000 

Tayte,  Meeting  &  Co 300  24,000 

Eppe,  Dodds  <t  Co 300  24,000 

Victoria  Red  Grantite  Co 

Returns  received  by  the  Geological  Survey  for  1897,  show  a  produc- 
tion of  granite  in  New  Brunswick  valued  at  $87,300,  the  industry 
giving  employment  to  170  men  during  eight  or  nine  months.  Of  the 
total  output,  about  seventy-five  per  cent  is  to  be  credited  to  the 
vicinity  of  St.  George. 

For  several  years  Messrs.  Taylor  Bros,  did  a  considerable  business, 
their  output  for  each  of  the  years  1892  and  1893  being  300  tons,  worth, 
at  $80  per  ton,  $24,000.  The  Messrs.  Bui*pee  were  also  at  one  time 
largely  engaged  in  the  business,  the  rough  stone  being  shipped  to 
Carleton  (St.  John),  where  an  extensive  manufacturing  plant  was  for 
several  years  in  active  operation ;  but  difficulties  having  arisen  in  con- 
nection with  the  export  of  the  product  to  the  United  States,  their 
works  were  abandoned,  and  the  raw  stone  was  shipped  from  St.  George 
by  the  Grand  Southern  Railway  to  Calais,  Maine,  where  the  industry  is 
now  carried  on. 

The  duty  on  manufactured  granite  sent  to  th^  United  States  was, 
under  the  ''Wilson  "  tariff,  thirty  per  cent ;  but  the  subsequent  increase 
to  forty  per  cent  is  well  nigh  prohibitive.  The  St.  George  product  is 
now  almost  wholly  marketed  in  Canada,  being  sent  west  even  to 
Manitoba  and  British  Columbia. 

The  St.  George  quarries  are  situated  on  the  southern  slope  of  a 
range  of  granite  hills  about  two  miles  and  a  half  distant  from  the 
town  of  St.  George,  and  not  far  from  the  so-called  "canal"  or 
**  thoroughfare "  connecting  Lake  Eutopia  with  the  Magaguadavic 
River.  Openings  have  been  made  at  many  different  points  upon  the 
sides  and  summits  of  the  hills,  the  rock  exhibiting  considerable  variety 
of  colour  and  texture  in  passing  from  one  to  another.  The  rock  is 
also  intersected  by  numerous  large  and  smooth-faced  joint-planes, 
while  in  places  it  is  irregularly  seamed  or  even  shattered.  No  difficulty 
is  experienced  in  getting  out  good  blocks  of  any  desired  dimensions, 
but  columns  from  eight  to  ten  feet  are  about  the  largest  ever  made.  A 
curious  feature  is  the  covering  of  the  surfaces  of  some  of  the  joint- 
planes  by  a  pale-green  soft  mineral  resembling  serpentine,  mixed  with 
scattered  grains  of  graphite.  At  some  points  the  rock  is  highly 
charged  with  scales  of  specular  iron. 


Digitized  by 


Google 


«A»tEY.  ]  GRANITES,    DIORITES,    ETC.  105   M 

At  the  base  of  the  main  ridge  of  red  granite,  may  be  seen  some 
ledges  of  so-called  '*  black  granite  "  somewhat  similar  to  those  described 
below.  It  takes  a  good  polish  and  is  not  without  beauty,  but  is  apt 
to  be  streaky  and  is  not  regarded  by  the  proprietors  as  a  good  or 
durable  stone. 

The  possibility  of  successful  operations  at  St.  George  i3  due  not  only 
to  the  fine  quality  of  the  stone,  but  also  to  the  facilities  afforded  by 
the  great  water-power  of  the  Magaguadavic  River.  Between  the  hills 
and  the  town,  the  stream  traverses  meadow  land  and  is  sufficiently  deep 
and  broad  to  allow  of  the  easy  carriage  of  blocks  in  scows,  if  desired  ; 
but  then,  changing  its  character,  it  descends  for  about  a  quarter  of  a 
mile  in  a  deep  narrow  gorge  and  is  broken  into  a  series  of  tumuftuous 
falls,  the  whole  descent  from  the  upper  to  the  lower  basin  being 
probably  forty  or  fifty  feet.  The  granite  works  are  situated  on  the 
edge  of  the  ravine,  and  from  the  stream  all  needed  power  is  directly 
drawn.  To  avoid  the  re-handling  involved  in  shipping  by  scows,  the 
rock  is  hauled  directly  from  the  quarries  to  the  workt*. 

The  following  description  of  the  works  at  St.  George  is  taken  from 
a  report  of  Dr.  G.  F.  Matthew  :  ♦ 

"  The  [Bay  of  Fundy  Red  Granite],  company  have  their  works  in  Descriptio 
this  village  [St.  George]  on  the  branch  or  the  Magaguadavic,  just  "^^^  ' 
below  the  falls.  The  river  here  connects  with  tide^water  in  a  narrow 
gorge  in  which  the  water-power  machinery  is  placed,  by  which  the 
works  are  driven.  The  power  is  taken  from  a  five  feet  Leffel  wheel  (of 
160  horse-power),  with  twenty-four  feet  of  water,  to  a  line  of  shafting 
passing  into  the  buildings.  The  buildings  of  the  company  occupy  three 
sides  of  an  oblong  space,  about  300  feet  long  and  175  wide,  extending 
to  the  nearest  street.  In  the  enclosed  yard  is  a  travelling  crane,  for 
lifting  and  carrying  the  stone  to  all  parts  of  the  buildings ;  it  has  a 
hoist  of  twenty  feet,  and  is  capable  of  lifting  eight  tons.  On  the  south 
side  is  the  grinding  and  polishing  shop,  and  on  the  west  and  north  the 
cutting  shed.  The  offices  of  the  company  are  also  on  the  north  side, 
at  the  entrance  to  the  yard.  The  buildings  are  so  constructed  that 
the  work  can  be  carried  on  without  hindrance  from  storm  and  winter 
cold.  The  grinding  and  polishing  shed  is  300  feet  long,  and  contains 
four  large  rotary  carriage  machines  or  vertical  rubbers,  capable  of 
polishing  seventy  or  eighty  superficial  feet  at  once ;  also  four  hand 
rotary,  vertical  polishers,  six  pendulum  machines,  two  of  which  are 
double,  and  thirteen  lathes.  This  machinery  is  driven  by  a  long  line 
of  four-inch  shafting  connected  with  the  water-wheel  under  the  falls. 


♦Report  of  Progress,  Geol.  Surv.Can.,  1876-77,  p.  347. 
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There  is  an  additional  line  of  shafting  at  the  west  end  of  the  polishing 
shop,  for  driving  the  lathes.  These  lathes  are  of  various  sizes,  the 
largest  being  capable  of  turning  columns  twenty-eight  feet  long  and 
three  feet  in  diameter.  The  large  carriage  machines  have  carriage- 
beds  four  feet  hj  ten  feet,  and  the  motion  is  taken  to  the  vertical 
rotary  polishers  which  work  upon  them  by  cog-wheel  movements  ;  on 
the  tables  of  these  machines  the  stones  are  bedded  to  a  uniform  level 
with  plaster  of  Paris.  The  four  small  rotary  polishers  are  moved  in  a 
similar  way,  and  have  universal  joints,  to  enable  the  workmen  to  move 
them  at  will  to  any  part  of  their  work. 

"  The  rough  stone  is  first  taken  into  the  cutting  shed,  which  is 
about  250  feet  long,  where  it  is  dressed  with  chisels  to  the  required 
form.  It  is  next  transferred  to  the  grinding  and  polishing  shop,  where 
the  rough  grinding  is  done  with  sand  and  water.  When  the  stone  is 
sufficiently  smooth  the  sand  is  cleaned  off,  and  emery  applied  to  the 
amount  of  one  pound  to  two  superficial  feet  of  surface ;  this  is  kept  upon 
the  stone  till  it  (the  emery)  is  ground  to  an  impalpable  powder,  or 
"  sludge,"  free  from  grit.  The  emery  is  then  thoroughly  cleaned  off, 
and  moist  putty  powder  (oxide  of  tin)  applied,  to  polish  the  stone  and 
give  it  a  brilliant  surface. 

"An  ordinary  spire,  six  feet  high,  can  be  cut  and  shaped  in  four 
days  by  one  workman,  and  when  transferred  to  the  polishing  shop, 
about  four  days  more  are  consumed  in  grinding  and  polishing  the 
several  sides  of  it.  The  expense  connected  with  the  preparation  of 
the  stone  for  market  is,  therefore,  considerable ;  but  its  colour  and 
quality  is  such  as  to  make  it  well  worthy  of  the  expenditure  of  time, 
labour  and  capital,  and  it  is  highly  prized  wherever  it  is  known." 

At  the  present  time  (1898)  the  grinding  and  polishing  machinery 
consists  of  one  granite  lathe  or  column  cutter,  six  Jenny  Lind  polish- 
ing machines,  six  vertical  polishing  machines,  two  sets  pendulu:n 
polishing  machines,  seven  polishing  lathes,  and  other  necessary 
appliances.  About  $3500  worth  of  finished  work  is  turned  out 
monthly,  and  about  sixty  men  are  employed  for  eleven  months  of  the 
year,  but  the  facilities  are  much  in  excess  of  this  output. 

The  granites  of  the  northern,  or  York  county  belt,  are  too  remote 
from  shipping  ports  to  make  them  a  profitable  source  of  supply  on  an 
extended  scale;  they  have,  however,  been  employed  to  a  limited 
extent.  Then  on  the  St.  John  River,  just  opposite  the  mouth  of  the 
Sheugomoc  are  the  works  of  the  Southampton  Marble  and  Granite 
Company  (Oldham  Bros.)  which  extracts  in  the  vicinity  and  uses  each 
year  from  400  to  500  tons,  chiefly  for  the  manufacture  of  monum9ntal 
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bases,  but  sometimes  for  entire  monuments.  A  considerable  quantity 
of  rock  was  also  removed  from  that  neighbourhood  to  be  used  as 
foundations  in  the  construction  of  public  buildings  in  Fredericton. 

"  Black  Granitesy"  or  Mica^ioritea. 

At  various  points  in  connection  with  the  great  mass  of  granitoid  Black  granite. 
rocks  constituting  the  Nerepis  Hills,  rocks  containing  more  or  less 
hornblende,  and  often  of  a  highly  basic  character,  as  well  as  of  a  dark 
colour,  are  met  with,  some  of  which  have  been  quarried  to  a  limited 
extent  and  brought  to  market  under  the  above  designation. 

One  such  locality  is  that  of  Bocabec,  bordering  the  north  side  of  Bocabec. 
Passamaquoddy  Bay,  in  Charlotte  county,  where  a  quarry  has  been 
opened  by  Sheriff  Stuart  and  others,  in  a  rock  consisting  of  a  granular 
admixture  of  Labrador  felspar  and  hornblende,  with  grains  of  mag- 
netic iron.  It  is  a  handsome  stone  and  susceptible  of  a  good  polish, 
but  tougher  and  harder  to  work  than  ordinary  granites,  and  said  to 
require,  as  compared  with  that  of  St.  George,  about  20  per  cent  more 
labour  for  its  finishing. 

A  rock  of  somewhat  similar  aspect,  but  carrying  a  certain  percent-  Frye  r<>ad. 
age  of  quartz,  and  at  the  same  time  somewhat  lighter  in  colour,  occurs 
on  the  Frye  road,  a  little  west  of  Bocabec,  and  not  far  from  the  line 
of  the  Canadian  Pacific  Railway  at  Limebumer  Lake.  It  is  the  prop- 
erty of  Angus  Kennedy,  of  St.  Andrews,  by  whom  a  quarry  has  been 
opened  and  a  considerable  quantity  of  rock  taken  out,  but  not 
removed.  The  stone  is  of  even  texture,  firm  and  durable,  besides 
being  susceptible  of  a  good  polish.  Its  position  is  favourable  to  ship- 
ment. 

Rocks  of  a  highly  basic  character  and  dark  colour  like  that  of  Dolins  Lake» 
Bocabec,  also  occur  at  Dolins  Lake,  near  St.  John,  and  Bull  Moose  Hill,  count}-. 
Kings  county,  as  well  as  at  many  other  points,  but  as  yet  have  not 
been  worked. 

During  the  summer  of  1897,  a  company  known  as  the  Dominion 
Granite  Company,  of  Bridge  water,  N.S.,  have  opened  quarries  and 
erected  works  at  Welsford  (Queens  county,  N.B.)  for  the  manufac- 
ture of  so-called  **  black  granite."  The  rock  is  in  reality  a  mica-diorite, 
and  is  described  as  forming  a  mass  about  one  mile  long  and  half  a  mile 
wide.  It  is  situated  about  a  mile  from  the  line  of  the  Canadian 
Pacific  Railway,  and  about  twenty-two  miles  from  the  city  of  St.  John. 
It  takes  a  good  polish  and  is  being  worked  for  monumental  purposes. 


Digitized  by 


Google 


108  M 


NKW   BBUN8WICK. 


Ornamental 
j«  tones. 


Marbles. 


Ornamental  Stones. 

The  materials  found  in  New  Brunswick  which  are  capable  of  beiug 
employed  for  ornamental  or  decorative  purposes,  besides  granite, 
include  certain  varieties  of  marble,  serpentine  and  porphyry,  with,  pos- 
sibly, the  minerals  quartz,  garnet,  tourmaline  and  fluorite. 

Marbles, — These  are  almost  wholly  confined  to  the  rocks  of  the 
Laurentian  system,  in  which  they  occur  in  considerable  beds,  and 
of  many  different  varieties.  In  tint  they  vary  from  pure  white  to 
cream-colour,  reddish,  grayish  or  greenish,  the  latter  tint  due  to 
associated  pale-green  serpentine,  constituting  verde  antique.  In  texture 
they  similarly  graduate  from  kinds  which  are  almost  cryptocrystalline 
to  others  which  are  coarsely  saccharoidal.  Many  of  them  are  not 
without  beauty,  and  are  susceptible  of  a  fine  polish,  but  they  are  apt 
to  be  much  shattered  by  the  shearing  strains  to  which  they  have  been 
subjected,  and  this  has  greatly  interfered  with  their  being  turned  to 
useful  account.  Small  quarries  have  at  times  been  opened,  but  no 
extensive  or  continuous  work  has  yet  been  undertaken. 

^rpentincH.  Serpentines.  — As  stated  above,  pale-green  serpentine  is  at  various 
points  (St.  John,  Pisarinco,  Musquash,  Fry  Island)  associated  with 
Laurentian  limestones,  forming  a  variety  of  verde  antique  marble. 
Hand  specimens  are  often  quite  handsome,  but  large  blocks,  free  from 
cracks,  are  not  easily  obtained. 

Porphyry.  Porphyry. — In   the  hills   around  Passamaquoddy  Bay,  the  upper 

portion  of  the  Silurian  system  is  marked  by  the  occurrence  of  extensive 
sheets  of  fine-grained  rock,  consisting  to  a  large  extent  of  felspar,  with 
porphyritic  crystals  of  the  same  mineral,  but  having  associated  with 
the  felspars  more  or  less  of  finely  disseminated  quartz.  It  is  probable 
that  among  these  rocks,  all  of  which  are  ancient  volcanic  ovcfAows, 
quartz-porphyries  and  rhyolites  are  included.  In  many  instances  the 
beds  are  of  very  fine  texture,  and  readily  take  a  high  polish,  while  their 
colour,  varying  from  a  pale  salmon-red  to  a  deep  brownish-red, 
diversified  by  the  occurrence  of  numerous  small  felspar  crystals  dis 
seminated  through  the  mass,  is  such  as  to  make  them  very  attractive. 
In  some  instances,  in  addition  to  minute  crystals,  the  rock  is  further 
characterized  by  what  would  appear  to  have  been  lines  of  flow,  pro- 
ducing a  delicately  banded  and  wavy  structure,  suggestive  of  some 
varieties  of  polished  wood. 

^.       .  Some  of   these  beds  are  very   favourably  situated  for  quarrying 

favourable  for  and  shipment,  being  (as  at  Chamcook  Lake)  directly  on  a  branch 
M'orking. 
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line  of  the  Canadian  Pacific  Railway,  or  (as  at  MacMaster  Island) 
close  to  navigable  waters.  That  they  have  npt^  up  to  this  time,  been 
regarded  as  worthy  of  attention,  seems  to  be  largely  due  to  the  fact 
that,  as  seen  near  the  surface,  they  are  freely  intersected  by  divisional 
planes,  and  blocks  of  suitable  size  are  not  easily  obtainable ;  but  the 
interior  of  these  blocks  is  often  of  a  very  firm  texture,  and  it  is  not  at 
all  improbable  that,  were  excavations  made  sufficiently  deep  to  get 
beyond  the  reach  of  the  frost,  the  objection  referred  to  might  be 
greatly  if  not  wholly  removed.  At  all  events  there  would  seem  to  be 
no  good  reason  why  small  blocks  of  the  rock  should  not  be  used,  in  the 
form  of  tablets,  etc.,  in  connection  with  the  red  granites  of  St. George, 
with  the  colour  of  which  they  would  completely  harmonize. 

Freestones,  Millstones,  Grindstones. 

With  the  rocks  of  the  Carboniferous  system,  including  the  Millstone  Carbtjniferous 
Grit  formation,  occupying  so  large  a  portion  of  its  surface,  it  is  not  to  ™<5l^- 
be  wondered  at  that  rocks  of  the  character  indicated  by  the  above  title 
should  be  abundant  in  New  Brunswick.  As  a  matter  of  fact  they 
can  be  obtained,  more  or  less  readily,  over  almost  all  parts  of  the 
area  thus  occupied.  Their  extraction  has  been  chiefly  determined  by 
demand,  and  by  their  greater  or  less  accessibility  and  proximity  to 
means  of  transport. 

For  many  years,  the  chief  centre  of  the  freestone  industry  was  to  be  Bay  of  Fundy 
found  at  the  head  of  the  Bay  of  Fundy,  along  portions  of  the  Albert  q"*"'*^^- 
county  coast,  upon  that  of  Westmorland  county   and    some  of  the 
adjacent  islands.     One  of  these  latter,  viz..  Grindstone  Island,  emphas- 
sises  in  its  name  the  nature  of  the  materials  of  which  it  is  composed,  as 
it  was  also  one  of  the  earliest  localities  at  which  grindstones  were  made. 
On  Mary  Point,  on  the  mainland  near  by,  similar  beds  occur,  and  about 
forty  years  ago  considerable  quantities  of  stone   were  quarried  and 
removed  from  both  places.    It  is  said  that,  in  1851,  as  many  as  58,949 
grindstones  were  made,  mostly  from  the  Bay  of  Fundy  beds.    In  1856, 
more  considerable  quarries,  known   as   the   Budreau  quarrie?*,    were  Budreau 
opened  on  the  left  bank  of  the  Petitcodiac  River,  in  Westmorland  quarries, 
county,  and  in  1864  the  Caledonia  quarries  at  Rockland  in  the  same 
county.     Still  later,  a  quarry  known  as  the  Westmorland  Union  Free- 
stone quarry,  was  opened  near  Cumberland  Basin,  with  others  in  the 
valley  of  Demoiselle  Creek,  in  Albert  county. 

At  all  the  above  localities,  the  rocks  lie  at  or  near  the  base  of  the  Geol9(ipcal 
Millstone  Grit,  and  may  often  be  seen  to  rest  upon  and  to  graduate  *^"  **^>*^"8- 
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into  the  red  rocks  of  the  underlying  Lower  Carboniferous  formation. 
The  former  are  usually  gray  or  olive  in  colour,  but  shade  on  the  one 
hand  into  chocolate-brown,  or  on  the  other  into  a  bluish-gray. 
At  Mary  Point  a  portion  of  the  beds  were  of  a  pale  purplish-gray 
colour.  The  olive-gray  was  generally  preferred,  and  of  this  very 
massive  beds,  from  two  to  six  feet  in  thickness,  were  readily  obtained, 
yielding  in  the  case  of  the  Budreau  quarries,  blocks  of  any  desired 
size  up  to  a  length  of  thirty  feet,  and  a  weight  of  twenty  tons.  The 
fine,  even  texture  of  these  roc^s,  the  facility  with  which  they  could 
be  worked,  their  durability,  combined  with  their  pleasing  colour,  soon 
led  to  their  being  held  in  high  estimation,  and  the  so-called  *'  brown 
stone  fronts "  of  some  cities  of  the  United  States,  as  well  as  many 
public  buildings  both  in  the  United  States  and  in  the  Maritime 
Provinces,  illustrate  the  extent  to  which  they  were  at  one  time  em- 
ployed. All  this,  however,  is  now  changed,  there  being  at  the  present 
time,  so  far  as  known  to  the  writer,  not  a  single  quarry  in  either 
Albert  or  Westmorland  county,  at  which  work  is  being  prosecuted. 
The  explanation  of  this  is  mainly,  if  not  wholly,  to  be  found  in  the 
operation  of  the  adverse  tariff  imposed  by  the  United  States. 

While  the  working  of  freestones  and  grindstones  in  the  south-eastern 
counties  is  thus  for  the  time  being  dormant,  somewhat  extensive 
operations  have,  for  a  number  of  years,  been  in  more  or  less  continu- 
ous progress  along  the  so-called  north  shore  of  the  province,  more 
especially  near  Newcastle,  in  Northumberland  county,  and  on  the 
shore  of  the  Bay  Chaleurs  at  New  Bandon  or  Stonehaven,  in  Glouces- 
ter county. 

The  French  Fort  quarry,  near  Newcastle,  was  opened  in  the  year 
1885,  by  Mr.  C.  E.  Fish,  as  the  result  of  inquiries  then  made  for 
sandstone  in  connection  with  the  construction  of  the  large  depart- 
mental building  at  Ottawa,  now  known  as  the  Langevin  block.  For 
this  building  some  30,000  cubic  feet  of  stone  were  quarried  and  shipped. 
Since  that  time  the  output  has  varied  considerably,  but  the  work  has 
been  continuously  carried  on,  with  an  average,  for  the  full  seven 
months  in  each  year,  of  between  3000  and  4000  tons,  an  amount 
which  might  easily  have  been  increased  by  the  employment  of  a  larger 
plant  and  by  additional  effort  to  secure  a  market.  The  average 
number  of  men  employed  is  about  thirty,  with  wages  at  about  $9 
per  week. 

The  quarry  is  situated  almost  on  the  line  of  the  Interco- 
lonial Railway,  and  three-quarters  of  a  mile  from  the  Mira- 
michi  River,  with  both  of  which  it  is  connected  by  tramways  for  ship 
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ping.  The  upper  thirty  feet  of  stone  is  olive-gray  in  colour,  becoming 
sometimes  greenish-olive,  beneath  which,  to  the  level  of  the  river,  the 
rocks  are  gray.  The  greenish-olive  or  olive  stone  is  most  pleasing  to 
the  eye,  whether  with  a  natural  or  rock  face,  or  dressed  in  various 
ways.     It  retains  its  colour  well. 

The  best  grades  of  the  stone  are  almost  entirely  free  from  defects.  Various 
and  are  generally  quarried  from  the  same  level.  The  stone  is  so  easily  ^  ^' 
wrought  that  it  can  be  cut  and  carved  very  elaborately  and  at  a  small 
cost.  It  also  makes  a  most  desirable  stone  for  trimming  orick  build- 
ings. Other  grades  are  admirably  suited  for  the  manufacture  of 
stones,  for  wood-pulp  grinding  and  for  all  classes  of  foundation 
work.  The  natural  outcroppings,  structures  nearly  one  hundred  years 
old,  the  numerous  bridge-piers,  culverts,  abutments  etc.,  for  which  it 
has  been  employed,  both  in  salt  and  fresh  water ;  its  exposure  to  rough 
wear  from  the  lashing  of  the  ocean  or  swift  running  water,  as  well  as 
to  the  grating  of  ice-floes  and  the  knocking  of  drift  timber,  all  tend  to 
show  the  great  durability  of  the  stone  and  its  fitness  for  every  class  of  Durability, 
work,  there  being  no  evidence  of  weakness  or  decay  under  any  of  these 
circumstances.  The  stone  needs  to  be  quarried  long  enough  before  using 
to  become  thoroughly  dried.  The  finer  grades  however,  are  much 
affected  by  the  frost,  while  the  coarser  grades,  do  not  seem  to  be 
affected  in  any  way.  Its  power  of  resistance  to  shearing  and  crushing 
forces  has  not  as  yet  been  definitely  determined. 

The  thickness  of  the  beds  in  the  quarry  runs  from  six  inches  to  nine  Thickness 
feet,  the  thickest  being  always  the  lowest.  They  contain  seams,  called  ^^  ^^^ 
by  the  quarrymen  "sand-beds,"  "mica-beds,"  **  mud  beds,"  "iron- 
beds,"  and  "coal-beds,"  according  to  their  predominant  characteristics, 
and  also  hold  spots  and  nodules  of  slate,  as  well  as  of  a  soft  brownish- 
black  material,  probably  manganese,  occurring  in  "  pockets."  Iron  is 
more  abundant  in  some  localities  than  in  others.  In  some  quarries 
it  is  found  very  largely  in  the  best  grades  of  stone,  and  in  others  it 
occurs  chiefiy  in  the  less  valuable  sheets.  Joint-planes  occur  through- 
out the  quarry,  some  of  them  very  long  and  deep  while  others  are 
much  shorter,  branching  off  from  the  former  in  different  directions. 
The  width  of  the  beds  between  these  joint-planes  is  from  4  to  30  feet, 
and  the  actual  joints  are  in  some  places  quite  close,  while  in  others 
a  little  more  open — about  three-fourths  of  an  inch — and  then  usually 
full  of  a  very  tough  clay.  Concretions  are  of  common  occurrence  in  Concretions. 
the  larger  sheets  of  stone.  They  are  usually  round  and  consist  of  a 
brownish-black  soft  material  on  the  outside,  similar  to  that  of  the 
"  pockets"  referred  to  above,  while  the  interior  is  of  a  fine,  hard. 
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gray  material.  Much  larger  deposits  of  a  like  nature  and  termed 
"  bull "  by  the  quarry  men,  are  occasionally  met  with.  They  are 
sometimes  three  feet  in  diameter  and  six  to  ten  feet  in  length.  The 
stone  surrounding  concretions  is  always  of  poor  quality. 

In  the  quarr3ring  operations  there  is  generally  a  good  deal  of  waste, 
consisting  of  "  earth,"  "  shelly  rock  "  and  "  bad  rock,"  all  of  which 
has  to  be  handled  and  got  out  of  the  way  in  producing  the  best 
grades  of  stone.  This  of  course  makes  it  a  little  expensive,  but  not 
more  so  than  in  the  cewe  of  similar  grades  elsewhere  at  the  quarries. 
The  consequence  is  that  very  little  of  the  rock  is  used  in  the  Maritime 
Provinces,  architects  and  their  clients  being  there  satisfied  with  the 
second  grade  of  stone.  Whether  this  is  due  to  a  lack  of  knowledge  of 
the  quality  on  the  part  of  the  builders,  or  to  the  aim  of  the  architect 
to  give  a  stone  building  at  a  small  cost,  is  not  known.  Probably  both 
these  reasons  come  into  play.  It  would,  however,  certainly  be  much 
better,  in  the  case  of  our  public  buildings  at  least,  if  more  definite 
instructions  were  given  to  the  architects,  properly  specifying  the 
quality  of  stone.  Any  class  of  stone  can  be  produced  at  these  quarries 
and  as  cheaply  as  elsewhere.  The  outcrops  extend  in  distance  for 
over  three  miles. 

The  cost  of  transportation  to  our  own  markets  very  seriously 
injures  the  expansion  of  the  stone  industry  at  Newcastle.  The  dis- 
tance to  our  larger  cities  and  more  prosperous  towns  entails  a  freight 
charge  that  cripples  these  works  very  much  in  competition  with 
nearer  quarries  situated  in  the  United  States,  as  these  can  deliver 
stone,  freight  and  duty  included,  at  a  less  rate  than  the  freight  alone 
from  Newcastle. 

The  change  in  tariff  lately  made,  allows  building  stone  and  grind- 
stones to  come  into  Canada  at  a  much  less  rate  of  duty  than  that  im- 
posed by  the  United  States.  This  practically  gives  to  Ohio  and  the 
West,  our  Ontario  and  Quebec  market,  while  we  are  shut  out  from  the 
New  England  market.  Ontario  takes  no  grindstones  from  the  Maritime 
Provinces,  and  what  is  produced  by  them  has  been  and  is  marketed  in 
the  New  England  states  at  a  very  great  disadvantage,  in  competition 
with  the  quarries  in  the  United  States. 

Another  very  serious  hindrance  in  the  development  of  this  industry, 
is  the  very  large  quantity  of  foreign  stone  that  is  brought  to  this 
country  in  vessels  coming  for  return  cargoes.  These  boats  often  carry 
it  as  ballast,  at  very  small  cost,  and  while  the  quarries  in  Great  Britain 
actually  get  more  for  the  same  grade  of  stone  than  the  Newcastle 
quarries,  the  latter  are  at  a  disadvantage. 
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In  1894  the  United  States  duty  was  as  follows  : — 

Grindstones  finished  and  unfinished 10  per  cent. 

Building  stone,  etc,  in  rough 7c.  per  cubic  foot. 

do  dressed 30  per  cent. 

In  1897  the  United  States  duty  is  as  follows  : — 

(grindstones  finished  and  unfinished $1.75  per  ton. 

Building  stone,  etc,  in  rough 12c.  per  cubic  foot. 

do  dressed 50  per  cent. 

In  addition  to  the  Langevin  block  in  Ottawa,  Newcastle  stone  has 
been  used  in  the  construction  of  the  city  hall,  Hamilton,  Ontario ; 
Erskine  and  St.  James  churches,  Birks'  building  and  various  private 
residences  in  Montreal ;  the  post-offices  of  Rimouski,  FraserviUe, 
Richmond,  Chatham  and  Newcastle  in  Quebec  and  New  Brunswick,  • 
and  in  St.  Dunstan  cathedral  in  Charlottetown,  P.E.I.  It  has  also 
been  employed  extensively  as  trimmings  for  brick  structures. 

The  Bay  Chaleurs  stone  quarries  are,  geologically,  probably  a  little 
lower  than  those  of  Newcastle  in  the  Carboniferous  system,  but  do  not 
differ  essentially  in  their  character. 

They  are  two  in  number,  the  principal  one  being  that  of  Stonehaven  Stonehavea 
(formerly  New  Bandon)  and  the  other  at  Clifton,  the  two  being  about  ^"^"^^* 
two  miles  apart.  Both  are  situated  directly  upon  the  shore,  which 
here  presents,  for  several  miles,  a  series  of  nearly  vertical  bluffs  of  rock, 
the  admirably  exposed  strata  having  a  very  light  southeast  dip. 
At  Stonehaven,  the  rocks  are  all  gray  in  colour,  including  massive  beds 
from  sixteen  to  twenty  feet  in  thickness,  while  at  Clifton,  only  the  ba- 
sal beds  are  gray,  the  greater  part  of  the  fifty  feet  of  rock  that  here 
constitutes  the  bluff  being  composed  of  gray,  green  and  red  crumbling 
shales.  layers  of  the  latter  are  replete  with  fossil  ferns,  remarkable 
alike  for  their  variety  and  the  perfection  of  their  preservation.  At 
one  point  (Knowles'  quarry)  may  be  seen  several  beds  of  bituminous 
coal,  the  thickest  being  about  eight  inches.  Other  seams  are  said  to 
show  at  very  low  water,  one  of  them  with  a  thickness  of  eighteen 
inches.- 

The  freestone  of  Stonehaven,  according  to  its  proprietor,  Mr.  John 
W.  Love,  is  not  well  suited  for  building,  being  subject  to  too  rapid 
decay.  The  post-offi6e  at  Bathurst  has,  however,  been  built  of  it. 
By  far  the  larger  part  of  the  rock  is  used  in  the  manufacture  of  grind-  Manufacture 
stones,  with  pidp-stones,  scythe-stones  etc.,  as  subordinate  products,  ofgnndstonee. 
About  fifty  or  sixty  men  are  employed,  and  the  yearly  product  is  from 
1000  to  1200  tons.  The  grindstones  vary  from  four  inches  to  seven 
feet  in  diameter,  and  their  value  is  estimated  at  ^  a  cent  per  pound  or 
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Market.  $10to§12to  the  ton.     At  one    time  as  many  as  300  men  were  em- 

ployed, but  the  production  of  stone  in  the  west  and  the  imposition  of 
high  duties  by  the  United  States  have  greatly  i*educed  the  force 
engaged.  At  present  the  product  is  wholly  used  by  one  firm  near 
Hartford,  Ct.,  U.S.,  (Collins  Co.,  manufacturers  of  edged  tools). 

Freight  charges  from  Stonehaven  to  New  Haven,  are  about  $3  per 
ton,  the  duty  on  large  stone  under  the  old  tariff  being  $2  a  ton. 
History.  Quarrying  was  first   begun   at   Stonehaven    about    1844,    the   first 

workers  being  Messrs.  Sprague,  of  Boston.  The  present  proprietor  com- 
menced operations  about  1852.  The  quarries  are  worked  for  about 
five  months  each  year,  the  wages  paid  being  $1.40  to  $1.50  per  day. 
The  facilities  for  shipment  by  water  are  all  that  can  be  desired,  while 
the  line  of  the  Caraquet  Branch  of  the  I.  C.  R.  is  less  than  a  mile 
distant. 

Some  eight  or  nine  years  ago,  a  small  quarry  was  opened  in  Scotch 
Settlement,  at  the  head  of  the  Shediac  River,  under  the  name  of 
McS weeny's  quarry.  The  stone  therefrom  was  used  in  the  building 
of  the  Roman  Catholic  chapel  in  Moncton,  but  since  that  time  nothing 
further  has  been  done. 

At  Cocagne  Bridge,  on  the  Cocagne  River,  in  Kent  county,  where 
this  stream  is  crossed  by  the  Moncton  and  Buctouche  railway, 
eighteen  miles  from  the  city  of  Moncton,  quarries  have  been  opened 
and  are  now  being  worked,  but  on  a  small  sca'e  only,  by  Mr.  John 
Dobson.  The  rock  is  partly  gray  and  partly  purple,  and  can  be  readily 
removed  either  by  rail  or  water.  The  building  of  the  Young  Men's 
Christian  Association  in  Moncton  is  constructed  of  rock  from  these 
quarries  and  presents  an  attractive  aspect. 

No  other  quarries  of  importance  are  at  present  being  worked  in  the 

province.     Stone  for  local  consumption  has,  however,  at  different  times 

been  obtained  from  other  localities,  especially  along  the  line  of  the 

Quarries  near  Fredericton  Branch  of  the  C.  P.  R.     From  quarries  opened  there  was 
Fredericton.        i       .       ,    ,  i    .        i  •  p     i       -r-i      i     • 

obtained  the  stone  used  m  the  construction  of  the  r  redencton  city 

hall  as  well  as  the  large  departmental  building  of  the  Provincial 
Government.  Besides  a  gray  stone,  these  quarries  yield  a  rather  dark- 
purple  rock.  When  used  together,  as  in  the  first  of  the  buildings 
named,  the  effect  is  pleasing  to  the  eye  ;  but  when  employed  alone,  as 
in  the  second,  is  so  dark  as  to  be  somewhat  sombre. 

Slates,  Flags,  etc. 

No  slate  quarries  have  as  yet  been  opened  in  New  Brunswick,  but 
probably  rather  because  of  the  very  limited  demand  for  the  material 
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than  from  the  inability  of  the  province  to  produce  it.  Slate  is  in 
fact  a  very  common  rock  in  New  Brunswick,  and  though  nothing 
has  been  done  in  the  way  of  testing  its  quality,  it  can  hardly  be 
doubted  that  localities  could  be  found  in  which  it  would  satisfy  all 
requirements. 

Among  the  districts  which  may  be  especially  referred  to  as  likely  to  Slato 
furnish  good  slates,  is  that  of  northern  Charlotte  county,  in  the  ** 
parishes  of  St.  James  and  Dumbarton ;  the  southern  part  of  Queens, 
in  Pctersville  and  Hampstead  ;  the  Tobique  valley,  in  Victoria ;  and 
portions  of  Madawaska,  Gloucester  and  Restigouche  counties.  It  is 
stated  that  the  court  house  at  Bathurst  is  roofed  with  slate  from  the 
Tattagouche  River. 

Flags, — Materials  suitable  for  flagging  are  also  not  uncommon.  In 
northern  Charlotte  county,  the  country  is  strewed  with  large  tabular 
blocks  of  sandy  and  micaceous  argillites,  showing  the  natural  tendency 
of  the  rocks  there  met  with  to  break  in  this  form.  Portions  of  the 
Cambrian  system  east  of  St.  John  would  also  furnish  good  flags. 

Hearth  atones. — During  the  operation  of  the  blast-furnaces  at  Wood-  Hearth- 
stock,  sandstones  derived  from  the  I-X)wer  Carboniferous  rocks  of  the 
Tobique  and  Beccaguimic  valleys  were  to  some  extent  used  in  the 
making  of  the  hearths  of  these  furnaces  and  were  stated  to  give  good 
results. 

Hone-stones. — It  is  stated  by  Mr.  M.  H.  Perley,  in  his  Handbook  Hone-stone**, 
for  Emigrants  to  New  Brunswick  (London,  1857),  that  fine  oil-stone, 
equal  to  Turkish,  is  found  at  Cameron  Cove,  near  the  northern 
head  of  Grand  Manan,  whence  it  has  been  taken  in  quantity.  He  also 
states  that  excellent  blue  whetstone  has  been  worked  to  some  extent 
near  the  Sevogle,  a  tributary  of  the  North-west  Miramichi,  and  again 
from  Moose-horn  Brook,  in  Kings  county.  The  present  writer  has  no 
personal  knowledge  of  either  of  these  localities. 

At  Rockport,  on  the  shores  of  Cumberland  Bay,  Westmorland 
county,  a  small  quarry  opened  by  Capt.  S.  Cole,  includes  beds  which 
appear  to  be  well  fitted  for  the  manufacture  of  scythe-stones  and 
similar  articles. 

Clays. 

Clays  suitable  foi-  the  manufacture  of  bricks  occur  in  many  parts  of  Origin. 
New  Brunswick,   being   a   common   feature   among   the   deposits  of 
Pleistocene  age,  especially  along  river-valleys   and  upon  the  seaboard. 
Some  are  doubtless  of  estu  arine  or  marine  origin  ;  others  are  probably 
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to  be  ascribed  to  the  deposition,  either  in  lakes  or  rivers,  of  the  mud 
of  melting  glaciers.  The  former  usually  contain  fossils  and  are,  in 
consequence,  more  or  less  calcareous ;  the  latter  are  usually  destitute 
of  such  remains,  and  are  more  purely  argillaceous,  except  where 
derived  from  calcareous  rocks.  In  connection  with  the  Coal  Me^isures, 
especially  at  Grand  Lake,  are  found  thick  deposits  of  under-clay, 
occurring  beneath  coal-seams,  and  stated  to  be  adapted  for  the  manu- 
facture of  fire  bricks. 

The  manufacture  of  bricks  has  been  carried  on  at  so  many  different 
points  and  with  so  much  irregularity  that,  with  few  exceptions,  no 
very  definite  statements  can  be  made  regarding  it.  Only  the  most 
important  works  will  be  here  particularly  noticed. 

1,  Works  of  Messrs.  John  Lee  &  Co.^  Little  River ^  Simonds^  St,  John 
County, 

These  works  are  by  far  the  most  important  in  New  Brunswick. 
The  following  information  regarding  them  has  been  kindly  furnished 
by  the  proprietors  : — 

Lee  Brothers  John  Lee,  about  1846,  bought  a  tract  of  land  two  miles  from  the 
o"cKy  .  ^j^^^  ^£  gj.  JqI^q^  containing  a  bed  of  brick-clay,  and  started  brick- 
making  by  the  hand-moulding  process.  On  this  site  he  continued  to 
make  brick  until  his  death  in  1860.  In  1861,  James  and  John  Lee, 
under  the  name  of  Lee  Brothers,  enlarged  the  works  by  leasing  an 
adjoining  brick-yard  from  Mr.  Thomas  Davidson,  and  increased  the 
output  to  one  million  bricks  per  year.  Half  of  these  were  for  five 
years  sold  to  the  Imperial  Government  to  build  the  fortifications  at 
Halifax,  having  been  selected  by  the  engineers  for  strength  and 
durability  in  preference  to  any  other  bricks  offered. 

Dpvelo|>nieiit .  In  1870,  the  brick -yard  of  Mr.  James  Sullivan,  situated  at  Little 
River,  was  bought.  With  increased  facilities  the  three  yards  were 
kept  running,  five  million  being  the  output  for  1877  and  1878,  after 
the  St.  John  tire.  In  1880  the  name  of  the  firm  was  changed  to  John 
Lee  and  Co.,  and  operations  have  since  been  continued  with  increased 
capital  and  improved  machinery. 

l^lality<.f  'T^®  excellence  of  the  product  of  these  works  is  so  well  known  to 

product.  the  building  trade  that  "  Lee's  bricks  "  have  been  used  in  nearly  every 

building  of  note  erected  in  New  Brunswick  for  the  past  twenty  years. 

Pref^sed-brick  making  was  made  a  specialty  in  1870,  with  an  average 
annual  output  of  150,000.  Drain-tiles  have  been  made  since  1863, 
varying  in  size  from  one  and  a-half  to  six  inches   in  the  bore.     The 
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annual  consumption  of  them  has  been  about  35,000,  the  chief  markets 
being  in  Nova  Scotia  and  New  Brunswick. 

To  Lee  Brothers  belongs  the  credit  of  introducing  the  manufacture 
of  brick  by  steam  machinery  in  New  Brunswick  in  1870.  For  the 
past  thirty-seven  years  the  average  annual  output  of  pressed  and  com- 
mon brick  has  been  one  and  a- half  millions,  with  an  annual  average 
consumption  for  fuel  of  700  cords  of  wood.  The  output  for  1897  was  Output. 
1,700,000  of  common  and  pressed  bricks,  and  20,000  drain  tiles.  The 
number  of  men  employed,  thirty-five  ;  the  average  wages  paid,  $1.35. 
The  price  of  labour  amounted  to  $6,000  ;  the  wood  consumed,  bOO 
cords,  c  )sting  $2,400  ;  t\\e  cost  of  hauling,  $*i,000  ;  the  price  of  the 
products  delivered  in  St.  John,  $12,000.  The  brick-roaking  season 
last**  from  April  to  November,  and  the  working  day  is  nine  hours. 

Although  St.  John  is  the  chief  market  for  these  products,  one-third  Market, 
of  the  output  each  year  has  been  sold  in  the  surrounding   villages  and 
cities  of  New  Brunswick  and   Nova  Scotia,     tiots  of  small  and  large 
quantities  are  from  time  to  time  sold   in  Prince  Edward  Island,  New- 
foundland, the  West  Indies  and  the  State  of  Maine. 

The  residences,  offices  and  brick-works  are  located  at  Little  River,  piant. 
two  miles  from  St.  John,  on  the  sea-sh(»re  of  Courtney  Bay,  the 
position  being  favourable  for  the  landing  of  wood  and  shipsaent  of 
brick,  be*^ides  being  within  easy  hauling  distance  of  railways.  The 
plant  consists  of  two  semi-stifi'-mud  wire  cutting  machines,  of  their 
own  invention,  one  Martin  soft-mud  machine,  with  a  capacity  of 
50,000  bricks  per  day,  one  drain-tile  machine  and  six  brick  presses, 
the  whole  driven  by  two  twenty  horse-power  steam  engines.  The 
company's  property  covers  400  acres,  thirty  of  which  are  of  brick  clay, 
very  strong,  and  averaj^ing  nine  feet  in  depth.  The  stock  on  hand  on 
the  first  of  January,  1898,  was  1,700,000  stock  bricks,  100,000  pressed 
bricks  and  40,000  drain  tiles. 

According  to  Mr.  R.  Chalmers*,  bricks  have  been  or  are  being 
manufactured  from  marine  clays  at  Campbellton,  Reatigouche,  Bath- 
urst,  Newcastle  and  Moncton  ;  while  clays  of  apparently  fluviatile 
origin  have  been  similarly  employed  at  Fredericton,  Marysville,  Wood- 
stK>ck,  Shiketehawk  and  elsewhere  on  the  St.  John  River. 

The  brick-yard    at    Newcastle    is    on    the    main  line  of  the   Inter-  j^e^cugn^ 
colonial  Railway,  about  half  a  mile  east  of  the  station,  and  formerly  brick -yard, 
produced  about  200,000  bricks  per  year.     It  has  not  been  worked  for 
about  three  years.     The    material  is  said  to  be   of  superior  quality. 

•  Annual  Rei^ort,  (Jeol.  Surv.  Can.,  vol.  I.  (N.S.),  1885,  p.  58  o«. 
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Fredericton 
brick-yardp. 


Moncton. 


The  plant  is  still  upon  the  ground,  and  an  abundant  supply  of  wood  is 
within  easy  reach. 

At  Frederictoji,  the  brick-yards  of  Mr.  M.  Ryan  are  situated  at  the 
north-west  outskirts  of  the  city,  and  within  a  few  rods  of  the  bank  of 
the  St.  John  River.  The  thickness  of  the  clay  is  unknown.  The 
works  here  were  begun  in  the  spring  of  1872,  and  have  since  that  time 
yielded  an  annual  output  of  from  1,000,000  to  1,500,000  bricks,  and 
from  50,000  to  60,000  drain  tiles,  the  latter  ranging  in  size  from  two 
to  six  inches.  Mr.  Ryan  employs  on  an  average  twenty  men,  the 
average  wage  paid  being  §1.50  per  day.  The  clay  is  removed  to  a 
deptn  of  twenty-five  feet,  and  has  been  tested  to  a  depth  of  fifty  feet, 
without  reaching  stone.  It  is  blue  in  colour,  quite  free  from  surface 
stones  or  loam,  and  is  very  easily  tempered.  Occasionally  fragments 
of  land  plants  are  met  with,  and  in  one  instance  a  very  perfectly 
preserved  fossil  fish  was  found  in  the  clay,  but  whether  of  marine  or 
fresh- water  origin  is  not  yet  known.  The  bricks  from  this  yard  find 
a  market  in  various  parts  of  York,  Carleton,  Madawaska  and  Sunbury 
counties,  but  especially  in  the  city  of  Fredericton.  Prior  to  the  open- 
ing of  these  yards  others  had  been  in  operation,  but  upon  a  smaller 
scale,  at  different  points  in  this  vicinity,  which  is  probably  everywhere 
underlain  by  similar  clay  deposits. 

At  Marysville,  on  the  Nashwaak  River,  three  miles  from  Frederic- 
ton, are  beds  of  brick -clay  from  which  were  obtained  the  bricks  used 
in  the  building  of  the  large  cotton  mills  of  Mr.  Alex.  Gibson,  besides 
many  residences  in  the  same  town.  The  works  are  not,  however,  car- 
ried on  continuously,  or  for  other  than  local  consumption. 

The  Moncton  brick-yard  is  that  of  Mr.  W.  H.  Cummings,  and  is 
distant  from  the  city  about  two  miles,  but  only  a  quarter  of  a  mile 
from  the  track  of  the  Intercolonial  railway,  and  less  than  tbis  from 
the  rails  of  the  Moncton  and  Buctouche  railway.  The  annual  product 
is  from  500,000  to  1,000,000  bricks,  sometimes  a  little  more.  The 
market  for  the  output  is  found  chiefly  in  Moncton,  Amherst  and 
Sackville.  About  thirty  men  are  employed,  at  about  $1.50  per  day, 
the  cost  of  wood  being  about  $1.50  per  corJ.  No  tiles  are  made  here. 
Two  qualities  of  bricks  are  manufactured,  the  one  for  inside  and  the 
other  for  outside  work.  Pressed  bricks  are  also  made  if  <irdered.  The 
works  have  been  in  operation  here  for  forty  years  or  more.  At  first 
the  bricks  were  made  by  hand,  but  now  steam  is  employed  in  connec- 
tion with  a  dry-house  and  fans.  The  dry-house  is  capable  of  holding 
65,000  bricks  at  a  temperature  of  150**.  The  Aberdeen  school, 
recently  constructed  in  Moncton,  was  made  of  bricks  from  these  works. 
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Silica,  Infusorial  Earth,  Etc. 

Infusoricd  EarUi, — As  far  as  known  to  the  writer,  deposits  cf  this 
material  have  been  found  in  quantity  at  but  two  places  in  New  Bruns- 
wick, though  it  is  highly  probable  that  careful  search  would  reveal 
its  presence  at  many  other  points  as  well. 

The  first  of  the  localities  referred  to  is  that  of  Pollet  River  Lake,  Pollet  River. 
Mechanic  Settlement,  Kings  county.  As  described  in  the  report  of  Dr. 
Hoflmann  (Report  of  Progress,  1878-79  4  h)  from  data  afforded  by 
Dr.  R.  W.  Ells,  The  deposit  is  of  considerable  extent,  having  a  depth  of 
about  four  feet  over  the  floor  of  the  lake,  from  which  it  could  be  removed 
either  by  dredging  or  draining.  An  analysis  showed  a  little  over  eighty 
per  cenc  of  silica,  a  little  over  three  per  cent  of  alumina,  and  about 
thirteen  per  cent  of  water  and  organic  matter,  with  very  small  quan- 
tities of  ferric  oxide,  lime,  magnesia  and  carbonic  acid. 

As  regards  the  economic  value  of  the  material  Dr.  Hoffmann  says  : —  Kconomic 
"  It  may  be  said  to  constitute  an  excellent  polishing  material ;  and  ^^^^^  '''^' 
although  no  experiments  have  been  made  to  determine  its  absorbent 
power,  it  may  reasonably  be  expected  to  prove  well  adapted  for  the 
preparation  of  dynamite.  Again,  the  extretoe  facility  with  which  it 
is  dissolved  by  caustic  alkalies  (potash  or  soda),  would  suggest  its 
advantageous  employment  for  the  manufacture  of  whac  is  commonly 
known  as  water-glass  or  soluble-glass,  a  preparation  which  meets  with 
many  important  applications  in  the  arts,  as  for  instance,  as  a  cement 
for  the  manufacture  of  artificial  stone  ;  for  the  hardening  and  preserv- 
ing of  building -stones  ;  in  fixing  fresco  colours  by  the  process  of  stereo- 
chromy  ;  as  an  addition  to  soap  in  the  preparation  of  the  so-called 
silicated  soaps." 

A  second  locality  in  which  infusorial  earth   has  been  found,  is  that  Fitzgerald 
of  Fitzgerald  Lake  in  St.  John  county,  seven  or  eight  miles  from  St.  l-^*^*"- 
John  city,  brought  to  notice  iii  draining  the  lake  by  the  St.  John 
Water  Company.     The  character  of   the  material  is  essentially  the 
same  as  that  of  Pollet  Lake. 

Silica. — Deposits  of  this  matenal,  which  are  entirely  sedimentary  gju^jn^ 
and  not  of  organic  origin  like  those  above  noted,  occur  in  several  parts 
of  Charlotte  county.     The  most  remarkable  is  one  found  near  Blacks 
Harbour,  regarding   which  the  following  particulars  have  been  kindly 
furnished  by  Prof.  W.  F.  Qunong  and  Mr.  C.  E.  Boardman. 

The  deposit  occupies  a  flat  plain,  of  which  the  extent  is  between  one 
hundred  and  two  hundred  acres,  but  nowhere  with  a  greater  depth 
than  ten  inches.     Though  referred  to  as  silica  it  is  by  no  means  purely 
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silicious,  though  in  some  samples  the  silica  has  been  found  to  be  over 
ninety  per  cent.  A  darker  coloured  material  of  the  same  nature 
underlies  that  just  referred  to  and  has,  in  some  places  a  depth  of  at 
least  twenty  feet.     Both  materials  may  be  described  as  fine  silts. 

Analysis.  An   analysis  by  the   Ledoux  Chemical  Laboratory  of  New   York 

gave — 

Saica 72-65 

Alumina.    17  •  93 

Sesquioxide  of  iron 0*57 

with  small  quantities  of  lime  and  magnesia  and  some  combined  water. 

Considerable  quantities  of  the  material  have  been  taken  away  to  be 
tested  for  various  uses,  among  which  are  :  polishing  powder,  filling  of 
wood  preparatory  to  varnishing,  filling  for  the  walls  of  safes,  and  the 
making  of  scouring  soaps  ;  but  in  none  of  these  has  it  proved  superior 
or  equal  to  infusorial  earth. 

It  has  also  been  proposed  to  use  it  for  the  making  of  special   kinds 
of  bricks,  but  the  negotiations  in  this  direction  have  not  been  success- 
now-^ing'       ^^^-     ^^  present  nothing  is  being  done  with  it.     The  property  is  now 
worked.  owned  by  Mr.  G.  W.  Ganong  and  others  of  St.  Stephen. 

Mineral  Paints. 


Ochre**. 


Clays  containing  sufficient  admixtures  of  ferric  oxide  or  of  man- 
ganese, to  make  them  available  for  this  use  have  been  observed  in  various 
parts  of  the  province,  but  have  never  been  utilized  except  locally  and 
on  a  very  small  scale.  One  of  the  best  known  to  the  writer,  is  repre- 
sented by  a  specimen  collected  by  the  late  James  Rcbb  in  the  vicinity 
of  Edgett  Landing,  near  Hillsborough,  Albert  county.  It  is  a  brown- 
ish-red ochre,  which,  after  burning,  gives  a  fine  deep-red  powder,  well 
adapted  for  the  manufacture  of  some  varieties  of  paint. 

On  the  North-west  Miramichi  River,  in  N^orthumberland  county, 
and  about  one  mile  and  a  half  above  Chaplins  Island,  the  slates  of  the 
district  are  found  to  hold  veins  and  masses  of  brownish-red  ochre 
which  has  a  local  reputation  as  a  mineral  paint,  but  the  quantity 
appears  to  be  small. 

At  Lyndfield,  Charlotte  county,  in  the  excavation  of  a  well,  a 
quantity  of  dark -brown,  almost  black  earth,  was  found  beneath  a  mass 
of  trap  rock,  and  was  penetrated  without  change  to  a  depth  of  eighteen 
feet.     An  analysis  of  a  sample  made  by  Dr.  Hoffmann,  showed  it  to 
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consist  essentially   of   bog   manganese   and    oxide  of  iron.     It  would 
require  some  treatment  to  fit  it  for  use  as  a  mineral  paint. 

Another  occurrence  of  ochre  has  been  noted  by  Mr.  Chalmers  on 
the  North-west  Miramichi  River,  near  Chaplin  Island.* 

It  is  also  probable  that  some  of  the  bo^'-iron  ores  elsewhere  men- 
tioned (p.  18)  might  be  advantageously  employed  as  ochres. 

MlNBRAL   SPRfNUS. 

Springs  more  or  less  charged  with  mineral  matters  have  been 
observed  in  various  parts  of  the  province,  but  only  in  a  few  instances 
have  so  far  been  employed. 

Salines, — The  rocks  of  the  Lower  Carboniferous  formation  are  in 
several  places  the  sources  of  salt  springs,  as  in  the  vicinity  of  Sussex 
in  Kings  county,  at  Salt-spring  Brook,  parish  of  Upham,  in  the  same 
county,  and  on  the  Tobique  River,  in  Victoria  county.  Of  these  the 
Sussex  springs  are  the  most  important. 

As  nearly  as  can  be  ascertained,  the  first  operations  for  the  manu-  e^alt  works  at 
facture  of  salt  near  Sussex  were  begun  fully  one  hundred  years  ago,  S"****^'^- 
the  quantity  manufactured  being,  however,  but  small,  very  variable  in 
amount,  and  employed  wholly  for  local  consumption.  A  similar  des- 
cription would  to  a  large  extent,  apply  to  more  recent  undertakings 
in  the  same  direction.  The  present  proprietor  (Mr.  Geo.  N.  Hen- 
dricks) commenced  work  in  1887,  since  whicli  time,  on  an  average, 
about  150  barrels  of  salt  per  year  have  been  made,  each  barrel  holding 
four  bushels.  During  the  year  1897,  140  barrels  were  made,  at  a  cost 
of  about  $2  per  barrel.  The  salt  is  sold  for  $3  per  barrel,  and  is 
especially  esteemed  for  table  and  dairy  use. 

The  salt  is  made  by  evaporation,  two  furnaces  being  employed,  side  :\iode  of 
by  side,  and  having  over  them  one  pan  made  of  boiler-plate,  holding  >'>ai^»^acture. 
2000  gallons  and  one  holding  400  gallons.  There  are  also  two  kettles 
holding  200  gallons  each,  and  four  holding  150  gallons  each.  These 
latter  kettles,  weighing  1000  lbs.  and  costing  $50  each,  are  found  to  be 
very  liable  to  crack,  and  sometimes  last  only  a  single  season,  thus 
increasing  materially  the  cost  of  production,  as  well  as  pjiving  uncer- 
tainty to  the  amount  of  product.  Wood,  in  four-foot  lengths,  is  burnt 
in  one  end  of  each  furnace,  and  the  fire  is  continued  from  Monday  morn- 
ing until  Saturday  night.  Only  two  men  are  employed,  one  for  the 
day  and  the  other  for  the  night,  and  great  care  is  taken  to  secure  st 
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product  which  is  pure  and  clean.  Work  is  carried  on  in  warm  weather 
only.  During  the  time  the  works  were  running  in  1897,  they  turned 
out  a  little  over  twenty-one  barrels  per  week  ;  but  there  is  plenty  of 
brine  to  run  a  much  larger  plant,  while  if,  by  boring,  a  brine  of  greater 
strength  were  reached  and  more  economical  methods  of  concentration 
were  employed,  the  yield  could,  no  doubt,  be  very  largely  increased. 
There  would  be  no  difficulty  in  selling  a  larger  quantity.  The  strength 
of  the  brine  at  present  is  twenty  per  cent.  Salt  made  at  this  place  is 
held  in  high  repute  for  the  curing  of  meat. 

About  ten  or  twelve  years  ago,  a  boring  was  made  to  a  depth  of  150 
feet,  solid  rock  beinu  struck  at  a  depth  of  twenty-six  feet  from  the 
surface.  The  water  obtained  at  the  depth  of  150  feet  showed  an 
increase  in  strength  of  about  four  degrees  in  the  salinometer.  There  are 
half  a  dozen  springs  within  a  radius  of  a  quarter  of  a  mile,  all  about  six 
miles  from  Sussex  station,  but  less  than  a  mile  from  the  line  of  the  Inter- 
colonial Railway.  No  attempt  has  been  made  to  manufacture  salt 
in  other  localities  in  the  province. 

Brine  springs  also  occur  at  Salina,  on  Salt-spring  Creek,  Kin;j;s 
county,  about  thirty  miles  south  of  Sussex.  This  locality  was  visited 
by  Mr.  R.  Chalmers,  of  the  Geological  Survey,  in  1895,  when  a  boring 
in  the  highly  inclined  Lower  Carboniferous  rocks  had  been  made  to  a 
depth  of  330  feet.  A  specimen  of  the  brine  was  collected  and  sub- 
jected to  analysis  in  the  laboratory  of  the  Survey  with  the  following 
result,  expressed  in  grains  to  the  imperial  gallon,  and  remarkable  be- 
cause of  the  large  proportion  of  potassium*  : — 

Pota8«ium  chloride 11)'963 

Sodium.            "        1298-648 

Magnesium      ..        22'315 

Sulphate  of  lime 268-212 

t.            magnesia . .  11  '836 

1615  474 

Mineral  Waters. — A  spring  of  mineral  water  found  on  the  pix)perty 
of  Mr.  S.  H.  White,  1500  feet  south  of  Sussex  station,  in  connection 
with  rocks  of  Lower  Carboniferous  age,  has  within  the  last  two  years 
become  the  basis  of  somewhat  extensive  operations.  The  flow,  which 
is  the  result  of  an  artesian  boring,  is  at  present  that  of  a  four-inch 
pipe,  without  pressure,  but  if  confined,  is  sufficient  to  throw  a  jet  to  a 
height  of  fifty  feet.  It  is,  however,  subject  to  considerable  variation, 
apparently  unconnected  with  the  variations  in  rainfall,  the  flow  even 
in  a  single  day  varying  from  five  to  twenty-five  barrels. 
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An  analysis  of  this  water,  made  by  Mr.  F.  G.  Wait,  under  direction  Analyaia. 
of  Dr.  G.  C.   Hoffmann,  in  the   laboratory  of  the  Survey,  gives  the 
following  results,  expressed  in  grains  to  the  imperial  gallon*  : — 

Grains. 

Potassium  chloride 021 

Sodium  chloride     ' 210 

Sodium  carbonate 26'35 

Carbonate  of  lime 1  "47 

Silica.     .   .    105 

30-53 
Carbonic  acid  in  excess  of  that  required  to  form  the  mono-carbonate,  9*24  f^rs. 

In  commenting  on  this  analysis  Dr.  Hoffmann  remarks  that  "  the 
amount  of  water  at  the  disposal  of  the  analyst  was  far  from  adequate 
to  allow  the  detection  of  any  of  the  more  rarely  occurring  constituents 
met  with  in  waters.  The  analysis  cannot  be  said  to  be  an  exhaustive 
one.  It  is,  however,  sufficiently  so  to  show  the  general  character  of 
the  water,  which  would  be  regarded  as  an  alkaline  water.  If  used 
dietetically  it  would  be  classed  as  a  table  water  and  might  be  drunk 
ad  libitum." 

No  trace  of  hydrogen  sulphide  was  found  in  the  water  at  the  time 
of  analysis,  having  undoubtedly  decomposed  in  the  interval  after 
bottling.  The  presence  of  this  gas  is,  however,  very  obvious  at  the 
well,  both  to  taste  and  smell. 

The  waters]  described  above,  are  now  the  property  of  the  Sussex  Output. 
Mineral  Spring  Company,  and  are  used  by  them  as  the  basis  of  the 
manufacture  of  various  beverages,  the  water  being  carbonated  and 
variously  flavoured.  The  company  is  now  putting  up  about  3000 
bottles  a  day,  and  during  the  year  1897  the  total  product  was  some 
300,000  bottles. 

In  the  parish  of  Havelock,  also  in  Kings  county,  are  other  mineral  Havelock 
waters   which   are    being   extensively    used    in   the   manufacture   of  w**^- 
beverages,  but  the  writer  has  been  unable,  after  repeated  inquiries,  to 
get  particulars. 

Road  Material. 

The  subject  of  the  better  construction  of  highways  is  one  which  has  importance  of 

of  late  been  attractinsr  a  good  deal  of  attention  in  New  Brunswick,  as  "^^'W  better 
"      o  »        Poa<j  materiaL 

illustrated  by  the  formation  of  a  Good-Roads  Association  and  the 
making  to  the  latter,  by  the  Provincial  Government,  a  legislative 
grant. 
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The  better  conbtruction  of  roads  necessarily  involves,  as  a  most 
uuportant  factor,  the  consideration  of  the  materials  most  suitable  for 
their  construction ;  and  as  the  question  has  elsewhere,  and  especially 
in  Massachusetts,  been  made  the  subject  of  extensive  and  elaborate 
investigations,  it  only  remains  to  see  in  what  position  New  Brunswick 
stands  with  reference  to  the  supply  of  those  kinds  of  material  which 
the  investigations  referred  to  show  to  be  best  adapted  for  the  purpose. 

Considering  the  sparsely  settled  character  of  a  large  part  of  New 
Brunswick  and  the  great  cost  involved  in  the  transportation  of 
quantities  of  stone  such  as  would  be  required  for  macadamizing  pur. 
poses,  it  is  not  to  be  expected  that,  for  many  years  at  least,  the  mater- 
ials used  for  the  purpose  of  ordinary  road  construction  will  be  other 
than  those  to  be  found  in  the  vicinity  of  the  roads  themselves.  The 
conditions,  of  the  principal  towns,  are,  however,  such  that  portions  at 
least  of  their  streets  should  be  so  made  as  to  enable  them  to  endure  a 
considerable  amount  of  wear.  As  examples  it  may  be  sufficient  to 
consider  here  the  two  cases  of  St.  John  and  Fredericton. 

Road  material  In  the  city  of  St.  John,  where  rock -material  has  been  employed  as 
St.  John**^  ^  *^^  basis  of  road  or  street  construction,  the  material  used  has  been 
largely  derived  from  the  beds  of  crystalline  limestone,  of  pre-Cambrian 
age,  which  occur  abundantly  in  that  vicinity.  It  can  hardly  be  said 
that  the  result  has  been  satisfactory ;  for  the  same  softness  which 
admits  of  the  rock  being  readily  broken  at  comparatively  slight  cost, 
leads  also  to  its  rapid  comminution  and  to  the  consequent  necessity  of 
frequent  renewal,  while  the  dust  which  results  from  its  pulverization 
is  of  an  especially  fine  and  irritating  character. 

The  slates  and  quartzites  formerly  removed  in  large  quantities  in 
the  grading  of  the  streets  and  in  excavating  for  cellars,  have  been 
largely  employed  for  a  like  purpose,  but  never  gave  satisfactory  results. 
This  supply  having  also  now  failed,  the  city  authorities  have  resorted 
to  the  felsites  and  ash-rocks  of  the  Huronian  system,  found  just 
behind  the  city.  In  each  case  convenience  and  present  cost  have  been 
the  main  guiding  motives  in  the  choice. 

Fredericton  ^^  Fredericton  the  case  has  been  still  worse,  thf»  material  here  used 

having,  until  quite  recently,  been  obtained  solely  from  the  beds  of 
sandstone,  belonging  to  the  Coal  Measures,  which  outcrop  at  various 
points  in  the  vicinity  of  the  city.  This  rock,  at  the  best,  has  little 
durability,  but  when,  as  was  often  the  case,  material  from  near  the 
surface  which  had  long  been  exposed  to  the  action  of  the  air  was 
chosen,  a  single  season  sufficed  to  reduce  it  to  powder,  forming  masses 
of  mud  when  wet  or  clouds  of  dust  when  dry.     It  was  also  wholly  de- 
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ficient  in  binding  power.  At  last,  however,  better  counsels  have  pre- 
vailed, and  by  advice  of  tlie  author  of  this  Report,  resort  has  been  had 
to  the  deposits  of  diabase  and  related  rocks  which  are  found  not  far 
from  the  city,  and  especially  about  Curries  Mountain  in  connection  with 
the  Lower  Carboniferous  formation.  As  yet  but  little  of  the  material 
has  l>een  used,  but  so  far  as  employed  it  has  given  perfect  satisfaction. 
As  this  type  of  rock  is  that  which,  after  exhaustive  comparisons,  has 
been  pronounced  by  Prof.  Shaler  and  the  members  of  the  Massachusetts 
Road  Commission  to  be  the  best  suited  for  the  purpose,  it  is  of 
interest  to  know  that  it  may  be  almndantly  and  cheaply  obtained  in 
almost  every  part  of  the  province. 

Miscellaneous. 

The  following  substances,  though  either  from  lack  of  quantity  or 
deficient  quality  are  of  little  present  economic  interest,  are  deserving 
of  mention,  if  only  as  indicative  of  possible  future  discoveries. 

Barytes, — This  mineral  is  formed  in  veins  traversing  Lauren tian  Barytes. 
limestones  on  Frye  Island,  Charlotte  county,  and  about  the  Northern 
Head  of  Grand  Manan. 

In  the  settlement  of  Gouldville,  one  mile  and  a  half  east  of  Mem- 
ramcook,  in  Westmorland  county,  barytes  has  bf en  found  in  connec- 
tion with  a  series  of  dark- red  rubbly  sandstones  and  shales,  capped  by 
gray  rocks  of  the  Millstone  Grit  formation.  It  is  therefore  near  the 
summit  of  the  Lower  Carboniferous  system.  It  is  not  now  possible  to 
see  the  vein,  but  several  pits  were  at  one  time  sunk  upon  it,  and  a 
considerable  quantity  of  the  mineral  was  removed  and  shipped.  It 
proved,  however,  to  be  too  impure  to  be  of  much  value.  It  carries 
small  quantities  of  galena. 

Fluor. — Found  associated  with  the  barytes  of  Frye  Island,  Char-  Fluor-«i>ar. 
lotte  county ;  also  in  connection  with  semi- volcanic  rocks  of  the  Lower 
Carboniferous  system  near  Harvey  station  and  Listers  Mills,  York 
county. 

Iceland  Spar, — Veins  of  this  mineral,  sufficiently  clear  for  optical  Iceland  spar. 
purposes,  are  now  of  considerable  value.     Specimens  suitable  for  such 
use  were  formerly  found  at  Belledune,  in  Gloucester  county,  but  the 
locality  is  now  exhausted. 

AsbesttM. — Veins  of  this  mineral  are  found  associated  with  serpen-  Asitei^tiis. 
tine,  in  the  limestones  of  the  Laurentian  system  of  St.  John  county. 
They  are  of  the  variety  chrysolite,  but  are  too  thin,  so  far  as  observed, 
to  yield  workable  fibre. 
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(rein-stoneB.  Gem-stones, — Garnets  are  somewhat  abundantly  distributed  through 

the  mica-slates  of  the  region  about  Moores  Mills,  in  Charlotte  county, 
sind  less  commonly  in  the  similar  beds  of  Canterbury,  York  county, 
but  none  large  enough  to  be  of  value  have  as  yet  been  observed. 

Crystals  of  black  tourmaline,  well  crystallized  and  of  considerable 
size,  have  been  found  near  Moores  Mills,  but  are  very  rare. 

Amethysts  of  some  beauty  have  been  found  on  Grand  Manan,  but 
are  not  common. 

Rare  Metals. 

Molybdenite.  Molybdenite. — Occurs  in  granular  quartz-rock  in  Pennfield,  Charlotte 
county,  two  miles  north  of  the  post-road  on  Trout  Brook.  It  is  in  scat- 
tered grains  and  scales,  some  of  the  latter  being  as  large  as  the  thumb- 
nail. The  quantity  is  said  to  be  considerable.  It  has  also  been 
observed  in  granite  rocks  near  St.  Stephen,  on  the  Nipisiguit  River, 
near  Bathurst,  and  elsewhere  in  rocks  of  like  character. 

Conclusions. 

Having  now  given,  as  fully  as  the  data  available  for  the  purpose 
will  permit,  the  facts  relating  tiO  the  distribution  and  characters  of  the 
economic  minerals  of  New  Brunswick,  it  only  remains  to  offer  a  few 
suggestions  of  a  practical  character,  which  may  help  in  the  extension 
of  our  present  knowledge,  and  possibly  lead  to  discoveries  of  import- 
ance. 

Materiah  As  regards  materials  used   for  purposes  of   construction,    such  as 

^"^"^  granite  and  freestone,  already  the  basis  of  profitable  industries,  it 
is  not  necessary  to  say  anything  further.  The  same  remark  will  also 
apply  to  deposits  of  gypsum,  limestone,  clay,  sand,  and  probably  to 
those  of  bog  manganese.  There  is  no  dearth  of  any  of  these  materials, 
their  working  depending  solely  upon  their  more  or  less  favourable 
location  and  the  obtaining  of  profitable  markets. 

p    .  The  question  of  the  occurrence  of  coal  has  already  been  fully  dis- 

cussed, and  will  be  made  the  subject  of  further  consideration  in  a 
special  report  now  in  course  of  preparation.  To  set  at  rest  any  doubts 
which  may  still  exist  regarding  its  possible  existence  along  the  eastern 
seaboard,  a  line  of  systematic  borings  should  be  made  parallel  to  this 
seaboard,  from  the  vicinity  of  the  Lutz  Mountain  ridge  in  Weetmor- 
land  county  to  Bathurst  in  Gloucester  county,  with,  possibly,  another 
parallel  line  some  thirty  miles  further  west.     This  would  fully  settle 
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the  questions  upon  which  doubt  still  exists,  and  even  if  yielding  only 
negative  results,  would  be  of  value  as  tending  to  save  useless  expendi- 
ture in  abortive  exploration. 

As  regards    Albertite,   the    large   sums  of  money  already  spent  in  Albertite. 
the  fruitless  search  for  further  deposits  of  this  mineral,  together  with 
its  greatly  diminished  value,  make  it  undesirable  that  there  should  be 
any  further  considerable  expenditure  in  that  direction. 

The  extent  and  character  of  the  Bituminous  shales  of  Albert  and 
Westmorland  counties  are  fully  known.  Nothing  more  is  needed  in 
this  direction  ;  but  a  possibly  profitable  field  for  experiment  is  to  be 
found  in  the  methods  of  their  use.  Apart  from  their  character  as 
sources  of  oil,  they  possess  qualities  of  texture  and  composition  which 
seem  to  suggest  their  possible  employment  in  the  manufacture  of 
cements,  pavements,  etc.  It  is  now  proposed  to  make  practical  tests 
in  this  direction. 

Among  metallic  minerals,  it  is  certain  that  gold  is  that  around  the  Gold, 
existence  of  which  the  greatest  amount  of  interest  at  present  centres. 
From  what  has  been  already  stated,  it  will  be  evident  that  the  existence 
of  the  metal  in  profitable  quantities  in  New  Brunswick  remains  to  be 
proven,  and  that  that  proof  is  only  to  be  had  by  a  prolonged  and 
systematic  prospecting  of  the  areas  in  which  it  is  likely,  if  anywhere, 
to  be  found.  These  areas  are  large,  and  at  the  same  time,  for  the 
most  part,  difficult  of  access.  They  are  not,  therefore,  likely  to  obtain 
anything  like  thorough  exploration  through  the  eiforts  of  private 
parties ;  and,  if  left  to  the  chance  discoveries  of  those  who  occasionally 
traverse  them  in  the  interests  of  sport  or  the  lumber  industry,  may  for 
an  indefinite  period  remain,  from  a  mineral  point  of  view,  the  terra 
incognita  which  they  are  at  present.  If,  however,  the  local  govern-  Sugge.sted  aid 
ment  were  to  ofier  reasonable  wages  to  competent  prospectors  for  a  Jlj!^™^^"^ 
limited  period,  with  the  provision  that,  in  case  of  discovery  of  valuable 
ores,  the  finders  should  have  the  first  claim  thereto  on  returning  to 
the  government  the  previous  cost  of  exploration,  it  is  probable  that 
the  ofier  would  be  readily  taken  up  and  might  lead  to  important 
results.  Should  this  plan  be  thought  desirable,  small  maps,  such  as 
could  be  easily  prepared,  and  which  should  clearly  designate  the  region 
to  be  prospected,  might  be  furnished  to  intending  prospectors,  auid 
the  whole  subject  made  public  by  advertisement  in  the  daily  papers  as 
well  as  in  the  mining  journals  of  Canada.  It  might  at  the  same  time 
be  made  the  duty  of  such  prospectors  to  collect  samples  of  quartz  leads 
and  of  such  other  minerals  as  they  might  meet  and  to  send  these  to  the 
Crown  Lands  office  for  examination. 
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Mining  laws. 


Information 
for  proBpec- 
tors. 


As  regards  minerals  other  than  gold,  a  similar  plan  might  be 
adopted. 

It  is  an  important  question,  in  this  connection,  whether  the  mining 
laws  of  New  Brunswick,  imported  with  but  slight  alteration  from  the 
statute-V)ook  of  Nova  Scotia,  sufficiently  recognize  the  very  different 
situation  of  a  province  rich  in  mineral  wealth,  with  an  organized  mining 
bureau,  and  uiines  of  many  kinds  yielding  handsome  returns,  and 
that  of  one  wita  but  little  known  resources  of  this  character,  with  no 
distinct  mining  bureau,  and  with  mines  yielding  but  little  if  any  pro- 
tit.  Tn  the  latter  case,  not  only  should  every  inducement  be  held  out 
to  stimulate  exploration,  but  the  methods  of  acquiring  proprietory 
rights  should  be  at  once  simple  and  such  as  would  tend  to  secure  to 
the  discoverer  the  fruits  of  his  discovery.  At  present  many  a  farmer, 
stumbling  upon  what  may  or  may  not  be  of  value,  hesitates  to  make 
any  inquiries  as  to  its  character,  fearing  lest  some  one  else  more  shrewd 
than  he,  or  better  acquainted  with  the  requirements  of  the  law,  may 
step  in  and  reap  the  profits  of  his  observations  ;  whereas  if  he  were 
assured  that  his  claim  would  have  priority,  he  would  make  no  delay  in 
proving  its  value,  and  thus  perhaps  become  the  means  of  making 
known  facts  which  would  be  of  great  and  general  importance. 

The  appointment  of  a  local  officer,  whose  duty  it  should  be  to 
spend  the  summer  months  in  visiting  regions  likely  to  become  the 
seat  of  mineral  discoveries,  to  pronounce,  without  elaborate  assays, 
upon  the  probable  value,  or  the  reverse,  of  specimens  brought  in 
for  examination,  to  direct  the  operations  of  the  diamond  drills  and  to 
be  prepared  to  answer  reasonable  inquiries  as  to  promising  districts 
for  exploitation  and  the  mode  of  occurrence  of  useful  minerals,  would 
probably  also  be  a  step  which  would  be  justified  by  its  results.  The 
submission  by  such  an  officer  of  an  annual  report  to  the  provincial 
legislature,  would  be  the  means  of  keeping  the  latter,  as  well  as  the 
public  at  large,  accurately  informed  as  to  the  condition  of  the  mineral 
industries  of  the  province  for  each  successive  year,  would  supply  im- 
portant information  to  those  seeking  an  investment  for  capital  in  this 
direction,  and  would  enable  the  government  to  make  from  time  to 
time  such  legislation  or  such  grants  as  woald  tend  to  originate  or  to 
stimulate  new  enterprises. 
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On  page  110  M,  the  statement  is  made  that  no  freestone  was  Freestone 
being  worked  in  the  Albert  or  Westmoreland  quarries.  This  is 
still  essentially  true  as  regards  the  county  first  named,  but  not  as 
regards  the  second.  Through  information  since  received  it  would 
appear  that  there  are  two  brown-stone  quarries  at  Wood  Point,  in  the 
parish  of  Sackville,  owned  and  operated  by  Mr.  H.  C.  Read.  They 
are  fully  equipped  to  handle  rock  up  to  the  extent  of  3000  tons  each 
per  year,  of  the  best  grade,  and  more  of  lower  grades.  These  quarries 
have  been  in  operation  for  several  years,  and  have  furnished  stone  for 
some  prominent  buildings,  among  others  the  city  hall  in  Toronto 
(in  1896),  and  the  new  armoury  in  Halifax  (1897). 

In  addition  to  the  above  Mr.  Chas.  Pickard  is  opening  a  quarry,  said 
to  be  a  very  excellent  one,  in  Sackville ;  while  the  Hon.  A.  D.  Richard, 
with  others,  has  been  working  successfully  a  quarry  near  the  old 
Boudreau  quarry,  opposite  Dorchester.  G.  P.  Sherwood  <k  Co.,  also 
have  a  quarry  at  Boudreau  village,  and  expect  soon  to  ship  stone 
therefrom  for  the  construction  of  the  new  government  building 
at  Liverpool,  N.S. 

While  the  freestones  about  the  head  of  the  Bay  of  Fundy  are 
abundant  in  quantity,  excellent  in  quality  and  usually  well  situated 
for  shipment,  their  actual  working  is  of  a  very  irregular  and  inter- 
mittent character,  and  dependent  on  the  varying  demand. 
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To  Dr.  G.  M.  Dawson,  C.M.G.,  F.R.S,  Ac., 

Director  Geological  Survey  of  Canada. 

SSiR, — Herewith  permit  me  to  hand  you  the  detailed  statistical 
report  of  the  mineral  industries  of  Canada  for  1897.  The  preliminary 
summary  statement  for  that  year  which  was  completed  on  23rd  of 
February,  1898,  is  of  course  replaced  by  the  revised  statement  herein 
contained. 

The  work  of  the  Section  has  proceeded  during  the  year  on  the  usual 
lines.  The  collecting,  compiling  and  editing  all  the  varied  material 
statistical  and  other  relating  to  the  various  mineral  industries  has 
occupied  our  time  and  attention.  Much  of  this  information  does  not 
come  to  hand  until  well  on  in  the  year,  so  that  although  parts  of  the 
report  are  ready,  its  completion  must  wait  till  all  the  data  are  in  and 
<^n  be  dealt  with. 

The  work  connected  with  the  answering  of  the  very  numerous 
inquiries  constantly  coming  to  hand  also  entails  much  research  and 
occupies  considerable  time,  and  this  branch  of  the  work  has  naturally 
increased  very  much  of  late  years  in  connection  with  the  much  greater 
interest  felt  everywhere  in  the  mineral  resources  of  Canada. 

The  accumulation  of  information  relating  to  individual  mineral 
deposits  and  to  borings  has  been  proceeded  with  as  time  and  opportu- 
nity permitted,  and  the  classified  system  of  mines  records  is  thus 
added  to  steadily  if  slowly. 

In  all  this  work  pertaining  to  the  Section,  efficient  and  cordial  aid 
has  been  rendered  by  Mr.  J.  McLeish  during  the  year,  and  by  Mr. 
Theo.  Denis  since  his  joining  the  staff  in  May  last,  vice  Mr.  A.  A. 
Cole,  who  resigned  in  February.  To  the  latter  sincere  acknowledg- 
ments are  also  due  for  the  part  he  took  previous  to  that  date. 

Thanks  are  also  due  to  those,  although  too  numerous  to  mention 
individually,  who  by  answering  our  circulars  or  letters  provided  much 
valuable  material  for  the  report.  Our  acknowledgments  are  also  due 
to  the  provincial  mining  departments  of  Nova  Scotia,  Quebec,  Ontario 
and  British  Columbia,  and  to  the  Dominion  Customs  and  Inland 
Revenue  Departments  for  aid  received. 
I  am,  sir. 

Tour  obedient  servant^ 

ELFRIC  DREW  INGALL. 
Section  of  Mineral  Statistics  and  Mines, 
3l8t  October,  1898. 
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Note. — Unless  otherwise  stated^  ike  headings  in  this  report  are  aU 
referred  to  the  true  meridian. 
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EXPLANATORY  NOTES. 


YEAR  AND  TON  USED. 

Except  for  the  figures  of  imports,  which  refer  to  the  fiscal  year  end- 
ing 30th  June  in  the  current  calendar  year,  the  year  used  throughout 
this  report  is  the  calendar  year.  The  ton  is  that  of  2000  pounds, 
unless  otherwise  stated. 

EXPORTS   AND    IMPORTS. 

if  The  figures  given  throughout  the  report  referring  to  exports  and 
imports  are  compiled  from  data  obtained  from  the  books  of  the  Cus- 
toms Department,  and  will  occasionally  show  discrepancies,  which, 
however,  there  are  no  means  of  correcting. 

The  exports  and  imports  under  the  heading  of  each  province  do  not 
necessarily  represent  the  production  and  consumption  of  the  province, 
e.g.y  material  produced  in  Ontario  is  often  stripped  from  Montreal  and 
entered  there  for  export,  so  falling  under  the  heading,  Quebec. 

N.E.S.=  Not  elsewhere  specified. 

VALUES   ADOPTED. 

The  values  of  the  metallic  minerals  produced,  as  per  returns  to  this 
department,  are  calculated  on  the  basis  of  their  metallic  contents  at 
the  average  market  price  of  the  metal  for  the  current  year.  Spot 
values  have  been  adopted  for  the  figures  of  production  of  the  non- 
metallic  minerals. 

GENERAL  NOTES. 

As  in  the  past,  care  is  taken  to  avoid  interference  with  private 
interests  in  the  manner  of  publishing  results,  and  all  returns  of  produc- 
tion of  individual  mines  are  treated  as  confidential,  unless  otherwise 
arranged  with  those  interested.  The  confidence  of  the  mining  com- 
munity thus  gained,  has  resulted  in  an  increasingly  general  response 
to  our  circulars,  although  to  complete  our  data  personal  application  is 
still  necessary  in  a  small  number  of  instances,  and  a  yet  more  prompt 
response  on  the  part  of  all  applied  to,  will  help  still  further  towards 
an  earlier  publication  of  the  material. 
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In  view  of  criticisms  of  these  statistics  which  have  been  made 
recently,  and  from  time  to  time  in  the  past,  it  may  be  well  to  take  this 
opportunity  to  explain  the  working  methods  adopted,  in  order  to  pre- 
vent the  misunderstandings  which  underlie  such  criticisms  and  sug- 
gestions, and  to  correct  the  impression  thereby  conveyed  to  the  public 
that  the  reports  are  unreliable. 

The  figures  given  throughout  the  reports  are  based,  as  far  as  pos- 
sible, upon  returns  obtained  direct  from  the  various  operators,  or  from 
of&cial  data,  and  the  totals  have  for  some  years  been  checked  by 
comparison  with  railway  shipments,  exports,  and  all  other  available 
sources  of  information.  It  can  be  therefore  fairly  claimed,  that  they 
are  as  accurate  as  it  is  possible  to  make  such  figures. 

After  investigation  of  the  subject  we  have,  however,  found  that  in 
the  nature  of  things,  export  and  railway  figures  can  only  be  taken  as 
approximately  correct  in  most  instances.  In  the  case  of  the  export 
figures,  entries  are  made  as  a  rule  by  those  having  no  technical  know- 
ledge of  mineral  substances,  and  in  the  case  of  the  railways,  but  few 
of  the  shipments  are  actually  weighed,  so  that  car-load  lots,  for 
instance,  may  differ  considerably  from  the  theoretical  load  of  the  car. 

The  lists  of  operators  given  throughout  the  report  are  not  put  for- 
ward as  complete  in  every  case,  only  those  reporting  their  production 
being  included.  Producers  finding  their  names  omitted  are  invited  to 
communicate  with  the  office  that  they  may  bo  included  in  the  next 
issue. 

CORRECTIONS — ALTERATIONS. 

Corrections  and  alterations  have  been  made  throughout  thb  report 
wherever  they  seemed  to  be  called  for,  according  to  more  complete  and 
reliable  data  available  since  previous  issues. 

The  tabulated  statement  given  in  the  folded  sheet  at  the  beginning 
of  the  report,  represents  a  compilation  of  all  the  similar  statements 
found  in  previous  reports,  re-modelled  and  further  revised  wherever 
possible. 
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INTRODUCTION. 

The  progress  of  the  different  mineral  industries  of  the  Dominion  is 
well  exemplified  by  the  data  given  in  the  following  general  table  of 
mineral  production.  In  the  period  of  twelve  years  covered,  a  study  of 
the  figures  given  will  show  many  changes,  which  it  would,  however,  be 
superfluous  to  point  out  here,  as  they  are  fully  dealt  with  later  in  the 
report. 

Some  features  of  progress  of  mineral  development  in  the  country 
as  a  whole  are,  however,  worthy  of  comment  The  grand  total 
of  18y7,  as  compared  with  1896,  shows  an  increase  of  nearly  27 
per  cent,  and  as  compared  with  1895,  of  over  30  per  cent.  It 
will  be  observed  that  this  is  almost  altogether  due  to  the  metallic 
minerals,  and  that  amongst  these  gold,  silver,  copper  and  lead 
are  those  showing  the  most  marked  advance.  This  is  chiefly 
due  to  the  continued  expansion  of  the  mining  industries  of  British 
Columbia,  to  which  source  must  be  credited  practically  all  the 
increase  in  silver  and  lead  and  most  of  that  in  copper,  that  province 
dividing  the  honours  with  the  Yukon  district  in  the  matter  of  gold. 
In  metallic  products  the  nickel- copper  industry  of  Sudbury,  Ontario, 
showed  a  gratifying  increase  as  did  also  the  gold  industry  of  Nova 
Sootia. 

In  the  class  non-metallic  substances,  asbestus  shows  a  very  great 
increase  in  the  quantity,  which  is,  however,  due  to  the  production  of 
the  by-product  **  asbestic  "  and  this  being  a  low-priced  commodity,  the 
total  value  shows  an  increase  of  but  3  6  per  cent.  The  only  other 
notable  features  are  increases  in  the  values  of  the  production  of 
gypsum,  natural  gas  and  cement,  as  set  forth  in  the  following  table  : — 
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Mineral  Table'of  Inorrases  and  Decreases  in  the  PRODUcmoN  of  the  Various 

Production  Minerals  in  1897,  as  compared  with  1896. 

OF,  Canada. 


Product. 

Value. 

Increase. 

Decrease. 

Increase. 

Decrease. 

Metallic— 
Conuer 

p.c 

41-6 
118-8 

6i-2" 

17-7 
784 

148-6 

11 

15-8 

p.c. 

p.  c 

46-9 
118-8 

93  7 
17-7 
54  6 

36 

11 

87  3 

17  9 

p.c 

G^ir ::;:.:;:.:::::::::: 

"l2-6 

Iron  ore 

Lead 

Nickel 

Silver  

44-8 

Non  fiutallic — 

Asbestus  and  asbestic 

Coal 

Gyp8um 

Natural  gas 

Petroleum 

28 

Cement 

376 

36  6 



The  following  table  is  self  explanatory  : — 

Proportionate  Value  of  Different  Mineral  Products,  1897. 


Product. 

Contribut- 
ing 
over  10  p.c. 

Contribut- 
ing 
between 
10and6p.c. 

Contribut- 

ing 

between 

6  and  1  p.a 

Contribut- 
ing 
under!  p.c. 

TotaL 

Coal 

Gold 

Silver 

Bricks  (estimated) . . . 

26-87 
21-02 
11-69 

5-68 
6-24 

4-88 
4-87 
3-63 

0  96 
0  85 
079 
0  62 
4-76 

Copper 

Nickel 

Lead 



Petroleum 

Building  stone  (eetim 
ated) 

3-49 
2-27 
1  65 
114 

1 

Lime  (estimated) 

■ 

Asbestus 

:.  i 

Natural  gas 

Cement 

GvDsum 

' 

Salt 

Coke 

1 

Sundry  under  1  p.c. . 
Totals 

— . 



59-48 

10-82 

21  73 

7-97 

100  00 

I 
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Comparing  the  above  table  with  the  corresponding  one  given  last  Minbral 
year,  the  main  feature  is  seen  to  consist  in  the  much  greater  relative  ?^q^jJJ^^^ 
importance  assumed  by  gold  as  a  contributor  to  the  grand  total.  This 
metal  was  credited  with  but  12-3  per  cent  in  1896,  as  compared  with 
21  per  cent  this  year.  Silver  also  has  assumed  a  greater  importance, 
-while  copper  has  jumped  from  seventh  to  fifth  place  and  lead  from 
ninth  to  seventh  place.  All  of  which  changes  are  of  course  due  to  the 
increase  in  the  mining  activities  of  British  Columbia  and  the  Yukon 
district.  Taking  the  minerals  by  classes,  we  find  that  the  metallic 
in  value  constituted  about  48  per  cent  as  compared  with  nearly  37 
per  cent  in  1896.  In  consequence  of  the  above  increase,  the  miscella- 
neous non-metallic  products  dropped  relatively  to  36  per  cent  as 
compared  with  about  44  per  cent  in  1896,  whilst  the  structural 
materials  also  show  a  relative  drop  from  about  19  per  cent  in  1896, 
to  about  15  per  cent  in  1898.* 

The  value  of  the  mineral  production  of  the  country  calculated  on  a 
per  capita  basis  shows  a  most  encouraging  growth. 

The  population  of  the  country  for  each  year  has  been  taken  from  a 
memorandum  furnished  by  the  Census  office  for  the  years  1886  to  1897. 
The  resulting  per  capita  rates  show  an  increase  of  from  about  $2.23  in 
1886,  to  about  $5.53  in  1897,  or  nearly  150  per  cent,  the  increase  of 
1897  over  1896  being  over  25  per  cent. 


•  In  studying  a  oomparative  statement  such  as  the  tabulation  given,  it  must  be 
remembered  that  the  above  percentages  are  of  the  gross  values,  which  vary  from  year 
to  year,  not  only  by  reason  of  varying  amounts  produced,  but  also  on  account  of  the 
fluctuations  in  the  price.  This  latter  factor  has  affected  some  minerals  more  than 
others.  The  heavy  decline  in  the  price  of  silver,  for  instance,  in  the  past  few  years, 
has  very  g^reatly  affected  its  place  in  the  scale,  and  copper,  nickel  and  asbestus  have 
also  suffered  heavily  in  this  respect.  This  can  be  seen  by  comparison  of  1897  with  earlier 
years  in  the  main  table,  and  in  order  to  facilitate  this  use  of  the  table,  the  features  of 
increase  and  decrease  have  been  brought  out  by  the  use  of  differing  type  as  explained 
in  the  foot  notes. 
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The  following  tables  of  Imports  and  Exports  need  no  explanation. 

Exports. 
Minerals  and  mineral  products  of  Canada  during  calendar  year  1897. 

Products. 


Asbestus,  first  class.    . 
••  second  class 

n  third  class  . 

Bricks    

Cement 

Chromite 

Clay,  ii  anufactures  of. 

Coal 

Coke 

Copper 

Felspar 

Gold   

Grindstones 

II  rough 

Gypsum,  crude 

•'         ground 

Iron  and  steel    

Iron  ore 

Lead .  x. . 

Lime 

Manganese  ore 


S     59,054 
198,014 
216,206 
2,679 
644 
26,254 
427 
2,964,325 
6,078  i 
850,336  I 
5,637  j 
3,741,758 
18,807 
3,966  ' 
197,150  ' 
6,763  I 
592,849  I 
811  1 
925,144  I 
53,177  I 
2,294 


Mica 

Mineral  pigrmeuts 

Mineral  waters . 

Nickel    

Oil,  crude 

II     refined 

Phosphate 

Platinum    

Plumbago,  crude. 

•'  manufactures  of 

Pyrites 

Salt 

Sand  and  gravel 

Silver 

Slate 

Stone,  unwrought 

II       wrought 

Other  articles 


$      69,101 

7.706 

7,466 

723,130 


Total. 


49 

910 

190 

2,988 

1,337 

30,812 

1.193 

76,729 

3,576,391 


814,449,038 


Exports 
destination  ok  products  of  the  mine,  during  the  fiscal  year  1896-1897. 


i 

Destination.                    Value. 

Destination. 

1 

Value.       j 

United  States  (and  Alaska)'  $10,533,581  , 

Great  Britain 354,769 

Newfoundland ■        173,516 

Germany 69,373  ' 

Hawaiian  Islands   38,798  1 

British  Guiana    22,031  i 

St.  Pierre   i          22,015 

Mexico  ...    16,012  ' 

Spanish  West  Indies  . . . 

Ilayti 

Hong  Kong      ..     

Argentine  Kepublic 

Australia 

France 

Italy 

$  8,017  1 
2,937  1 
2,630 
1,476 
1,274  1 
1,158  1 
612 

Belgium 

Spam 

Total..                .     .    . 

600 

British  West  Indies.     ...              15,259  1 

China ;          13,413  j 

Japan    11,269 

Central  American  States. .  1          10,125 

50 

$11,298,915 
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Imports. 
mlnell\ls  and  mineral  products,  for  fiscal  year  1s96-1807. 


Products. 


Alum  and  aluminous  cake 

Aluminium 

Antimony : 

Arsenic 

Aebestus  and  mfrs.  of 

Asphaltum 

Bismuth 

Blast  furnace  slag 

Borax 

Bricks 

11       bath  . .   , 

!•       and  tiles,  fire    

Buhrstones 

Building  stone 

Cement 

"        Portland 

Chalk 

Clay,  china 

n      fire 

<•      pipe 

..      all  other,  N.KS... 
Coal,  anthracite 

•I      bituminous 

•I      dust,  &c 

M      tar  and  pitch 

Coke 

Copper,   pigs,    precipitate, 

scrap,  &c .... 

1.         ingots  and  mfrs.  of 

Copperas 

Cryolite    

Earthenware 

Emery         

Felspar,  quartz.  Hint,  &c. . 

Fertilizers 

Fuller's  earth 

Graphite,  crude. 

ti  mfrs.  of 

Grindstones  

Gypsum,  crude  .... 

II        plaster  of  Paris,  &c. 
Iron  and  steel- 
pigs,  scrap,  blooms,  &c. . 

rolled— bais,  plates,  &c, 
including  chroine  steel . 

Ferro- silicon,  ferro-man- 
ganese,  &<• 


Value. 


J      32,617 
6,717 

8,asi 

8,878 

19,032 

9,012 

208 

4,500 

53,020 

11,065 

1,217 

100,025 

1,827 

38,714 

8,256 

252,587 

7,432 

29,993 

22,089 

655 

6,749 

6,695,168 

3,254,217 

50,609 

36,942 

267,540 

6,449 

264,687 

2,785 

2,106 

695,822 

16,318 

13,800 

60,106 

1,652 

1,406 

38,637 

25,647 

772 

4,612 

471,018 

3,921,852 

9,233  I 


Products. 


Iron  and  steel — mfrs  of — 
Machinery,  hardware,  &c. 

Lead— pigs,  bars,  bl'ks,  old 

scrap,  &c 

II        manufactures  of  . . 

Lime 

Litharge 

Lithographic  stone 

Manganese,  oxide  of . . . 

Marble — blocks,  slabs,  &c 
II  mfrs.  of 

Mercury 

Metallic  alloys- 
Brass  and  mfrs.  of   

Bronze,    german    silver, 
pewter,  &c    

Mineral    and    bituminous 
substances,  N.E.S  

Mineral  and  metallic  pig- 
ments, paints  and  colours 

Mineral  waters 

Nickel 

Ores  of  metals,  N.B.S 

Paraffine  wax 

11        candles. 

Petroleum  and  products  of. 

Phosphorus 

Platinum     

Precious  stones 

Pumice 

Salt 

Saltpetre 

Sand  and  gravel  

Slate 

Stone  and  g^^nite,  N.E.S.. 

Spelter 

Sulphate  of  copper 

Sulphur 

Sulphuric  acid 

Tiles,  sewer  jiipes,  &c 

Tin— pigs,  bars,  Ac 

II      mfrs.  of  tin  plate 

Whitingf 

Zinc— pip,  bars,  dust,  &o. 
••       mfrs.  of     


Total 


Value. 


$  6,221,708 

187,656 
60,735 
10,529 
34,538 
6,360 
2,741 
50,531 
26,619 
33,534 

457,342 

82,654 

28,490 

524,198 

47,006 

4,737 

105,072 

7.946 

2,929 

697,169 

8,575 

9,031 

506,728 

2,903 

346,687 

43,066 

25,222 

21,615 

34,026 

32,826 

40,469 

87,719 

8,033 

36,139 

251,360 

1,022,748 

22,541 

60,003 

5,145 


$26,526,020 


Mineral 

PRODUCmON 

OF  Canada. 
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Abrasivk 
Matbbials. 

Grindstonefl. 


ABRASIVE  MATERIALS. 

Grindstones, — The  production  of  grindstoaes,  wood-pulp  stones,  etc 
for  1897  was  4572  tons,  valued  at  $42,340,  being  an  increase  of  859 
tons  in  quantity  and  $9,030  in  value  over  that  of  the  previous  year. 
The  average  yearly  production  for  the  past  12  years  has  been  4437 
tons,  and  the  average  yearly  value  $42,278,  or  $9.53  per  ton. 

As  formerly,  the  production  has  come  from  the  q[Uarries  in  New 
Brunswick  and  Nova  Scotia.  The  statistics  of  the  output  of  these 
two  provinces  are  given  below  in  table  1. 

Tablb  1. 

Abrasive  Matrbials. 

Annual  Production  of  Grindstones. 


Calendar  Year. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
I  1893. 
1894. 
1895. 
1896. 
1897. 


Nova  Scotia. 

New  Brunswick. 

Total. 

3 
-1 

u 

< 

$11.58 

Tons. 

Value. 

Tons, 

Value. 

Tons. 

Value. 

1,765 

24,060 

2,255 

22,495 

4,020 

46,545 

1,710 

25,020 

3,582 

38,9d8 

5,292 

64,008 

12.10 

1,971 

20,400 

3,793 

30,729 

5,764 

61,129 

8.87 

712 

7,128 

2,692 

23,735 

3,404 

30,868 

9.07 

850 

8,536 

4.034 

33,804 

4,884 

42,.S40 

8.67 

1,980 

19.800 

2.499 

22,787 

4,479 

42,587 

9.51 

2,462 

27,610 

2,821 

23,577 

5,288 

51,187 

9.69 

2.112 

21,000 

2,488 

17,379 

4,600 

38,379 

8.34 

2,128 

16,000 

1,629 

16,717 

3.757 

3*2,717 

8.71 

1,400 

14,000 

2,075 

17,932 

3,475 

31,932 

9.19 

1,450 

14,500 

2.263 

18,810 

3,713 

33.310 

8.97 

1.407 

17,500 

3,165 

24,840 

4,572 

42,340 

9.26 

The  table  shows  considerable  variations  in  the  industry,  and  it  is 
quite  apparent  also  that  the  general  tendency  has  been  towards  a 
decreased  rather  than  an  increased  output,  the  production  in  1887  and 
1888,  both  in  quantity  and  value,  having  been  much  larger  than  that 
in  recent  years. 

In  Nova  Scotia,  operations  are  carried  on  principally  by  the 
Atlantic  Stone  Co.,  at  Lower  Cove,  Cumberland,  which  employed  last 
year  an  average  of  40  men.  With  respect  to  the  work  done  at  this 
quarry,  Mr.  Madden,  deputy  inspector  of  mines  for  Nova  Scotia,  says  : 

"This  company  exports  most  of  the  large  grindstones,  or  'water- 
stones'  as  they  are  called,  manufactured  by  them,  to  the  United 
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States.     The  stones  manufactured  by  the  company  vary  in  size  from  abkasive 
6  inches  diameter  x  1  inch  breadth  to  84  inches  diameter  x  15  inches  Materials. 
breadth.     Scythe-stones,     holy-stones    for     use   on  board  ship,  and  ^"'^^^stoneB. 
currier-stones  for  use  in  tanneries,  are  likewise  items  in  the  manu- 
facture at  this  quarry.     All  these  are  manufactured  from  a  blue  grit 
reef  75  feet  thick,  composed  of  layers  from  one  inch  to  five  feet  thick. 
The  quarry  is  situated  about  four  miles  from  the  Joggins  coal  mines 
on  the  Cumberland  Basin,  with  good  shipping  facilities."* 


Table  2. 

Abrasive  Materials. 

Exports  ok  Grindstones. 


Calendar  Year. 

Value. 

1884 

1885 

1886 

1887 

1888 

1889 

$28,186 
22,606 
24,185 
28,769    . 
28,176    1 
29,982    1 

1890 

1891 

18,664    i 
28,4.33    , 

1892 

23,567    1 

1893 

1894 

21,672    ' 
12,579    : 

1895 

16,723    ' 

1896 

1897 

19,139    1 
18,807 

Table  3. 

Abrasive  Material^:. 

Exports  op  Grindstones  by  Provinces. 


Provinces. 

Calendar  Year. 

1893.      1     1894. 

1895. 

1896. 

1897. 

Quebec f«       625     fi           1 

$  *8;723 
8,000 

S       112 

12,094 
6,601 

Nova  Scotia — 

New  Brunswick 

11,317         10,048 
9,730           2,530 

$  12,145 
6,994 

Totals. 

$  21,672  j  S  12,579 

$  16,723 

$  19,139 

$  18,807 

'Report  of  the  Department  of  Mines,  Nova  Sootia,  1897,  p.  20. 
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Abrasive 
Matbbials. 

Orindstones. 


Table  4. 

Abrasive  Materials. 

Importo  of  Grindstones. 


Fiscal  Year. 


1880... 

1881.. 

1882.. 

1883... 

1884... 

1885... 

1886... 

1887... 

1888... 

1889.. . 

1890... 

1891.. . 

1892... 

1893.. 

1894. 

1895. 

1896... 

^1897.. . 


1,044 
1,359 
2,098 
2,108 
2,074 
1,148 
964 
1,309 
1,721 
2,116 
1,567 
1.881 
1,484 
1,682 
1,918 
1,770 
1,862 
1,621 


$11,714 
16,896 
30,664 
31,456 
80,471 
16,065 
12,803 
14,816 
18,263 
25  664 
20,669 
16,991 
19,761 
20.987 
24,426 
22,834 
26,661 
25,647 


Buhrstones. 


*  Not  mounted  and  not  lees  than  12  inches  in  diameter. 


Table  6. 

Abrasive  Materials. 

Imports  of  Buhrstones. 


Fiscal  Year. 

Value. 

1880 

$12,049 
6,337 
16,143 
13,242 
5,365 
4,617 
4,062 
3,645 
4,753 
5,465 
2,606 
2,089 
1,464 
3,662 
3,029 
2,172 
2,049 
1,827 

1881 

1882 

1883 

1884   

1886  

1880 

1887 

1888 

1889 

1890 

1891 

1892 

1893       

1894 

1895 

18.96 

•1897 

•  Buhrstones  in  blocks,  rough  or  un- 
manufactured, not  bound  up  or  prepared 
for  binding  into  mill-stones. 
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Corundum, — Although   there   is   no   production  of   corundum   to  abrasive 
report,  yet  the  extensive  deposits  recently  discovered  in  Ontario  will  Materials. 
probably  before  long  give  rise  to  a  new  industry  in  Canada.  Corundun> . 

The  following  is  an  abstract  from  the  Summary  Report  of  Mr. 
Barlow,  of  the  Geological  Survey,  for  1897,  giving  details  of  these 
occurrences : — 

The  presence  of  corundum  in  the  northern  part  of  the  county  of 
Hastings  was  really  made  known  as  the  result  of  a  visit  made  in 
October,  1896,  by  Mr.  Ferrier,  of  the  Geological  Survey.  Immediately 
on  Mr.  Ferrier's  return  to  Ottawa  the  Director  of  the  Survey  com- 
municated to  the  Ontario  Bureau  of  Mines  the  results  of  this  visit, 
and  in  consequence,  the  lands  which  belonged  to  the  Crown  were 
withdrawn  from  sale  by  the  Ontario  Government. 

During  the  past  summer,  repeated  reports  of  alleged  "  finds ''  of 
corundum  were  circulated  from  time  to  time,  and  a  personal  examina- 
tion was  made  of  a  large  number  of  these,  which  invariably  arose  from 
mistaking  some  species  of  grayish  felspar,  usually  albite,  for  corun- 
dum. Prospectors  working  in  the  district  should  remember  the  great 
hardness  of  the  unaltered  corundum,  the  sharp  edges  of  which  will 
readily  scratch  the  hardest  steel ;  this  is  perhaps  its  most  valuable 
characteristic.  Its  greater  weight  in  contrast  to  any  of  the  associated 
minerals  is  also  of  value  in  recognizing  this  mineral,  and  the  barrel- 
shaped  outline  of  many  of  the  crystals  is  likewise  very  characteristic. 

The  name  corundum  embraces  those  varieties  of  oxide  of  aluminum 
having  dull  colours ;  the  colours  being  generally  light-bluish,  greenish, 
grayish  or  brownish.  The  granular  corundum  of  a  grayish-black 
colour,  when  intimately  mixed  with  magnetite  or  hsematite,  is  usually 
referred  to  as  emery.  The  mineral  found  in  Hastings  county  is 
essentially  pure.  The  susceptibility  of  corundum  to  alteration,  and  the 
difficulty  of  getting  rid  of  the  scaly  decomposition  products  seem  to 
be  the  chief  hindrances  to  a  more  profitable,  and  therefore  more 
general  mining  and  use  of  the  mineral. 

Throughout  the  region  examined,  however,  the  corundum  is,  as  a 
rule,  comparatively  fresh  and  unaltered,  and  it  is  confidently  believed 
that  the  deposits  will,  if  properly  handled,  furnish  sufficient  material 
of  such  uniform  hardness  and  purity  that  it  can  be  successfully  treated 
for  the  removal  of  impurities  by  the  use  of  machinery  like  that  employed 
for  this  purpose  in  Georgia.  In  the  State  of  Georgia,  where  corundum 
has  been  successfully  mined  since  the  year  1880,  three  varieties  are 
commonly  distinguished,  and  it  is  probable  that  in  the  Hastings  area, 
these  subdivisions  will,  in  a  rough  way,  hold  good —  I .  Sand  corundum, 
2.     Block  corundum,  3.     Crystal  corundum. 
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Abrabite 
Materials. 

Corundum. 


The  limit  of  what  may  for  convenience  be  called  the  "corundum- 
bearing  belt,"  extends  on  the  west  from  lot  14  in  the  XlVth  conces- 
sion of  the  township  of  Oarlow,  where  it  was  originally  found,  north- 
eastward as  far  as  lot  25  in  the  Vlth  concession  of  the  township  of 
Brudenell.  The  territory  further  to  the  east  has  not  been  explored. 
The  assumption  at  present  seems  very  reasonable  that  corundum  will 
be  found,  if  careful  and  systematic  prospecting  is  undertaken,  in  the 
northern  portion  of  Lyndock,  the  southern  part  of  Brudenell,  and  the 
middle  concessions  of  Sebastopol.  In  width  the  corundum  belt  is 
rather  variable.  In  the  township  of  Carlow,  corundum  has  been 
found  in  a  large  number  of  places  over  the  hill  which  forms  the  north- 
eastern part  of  the  township  east  of  lot  14.  It  occurs  at  intervals  at 
places  from  the  Xlllth  concession  to  the  XVIth  concession,  thus 
showing  a  breadth  of  over  two  miles.  In  the  township  of  Raglan,  the 
mineral  has  been  found  in  a  large  number  of  places  on  the  high  ridge 
which  runs  across  the  XYIIIth  and  the  XlXth  concessions  as  far  as 
the  York  River,  a  branch  of  the  Madawaska.  Prof.  Miller  and  his 
assistants  proved  the  existence  of  the  mineral  on  many  of  the  lots  in 
the  XVIIth,  XVIII th  and  XIX th  concessions  of  Raglan,  between 
the  York  River  and  the  Madawaska,  and  likewise  on  a  number  of  lots 
in  the  XYIIIth  and  XlXth  concessions  to  the  east  of  the  Madawaska. 
In  Raglan,  therefore,  the  belt  is  very  nearly  two  miles  wide,  but 
further  east  corundum  has  been  found  on  lot  32,  concession  II.  of 
Radcliffe ;  lot  34,  concession  Y. ;  lot  25,  concession  YI. ;  and  lot  32, 
concession  YII.,  of  Brudenell  township. 

At  present  the  chief  obstacles  presenting  themselves  to  the  suc- 
cessful and  profitable  mining  of  this  mineral,  are  the  exceeding  irregu- 
larity of  the  deposits  and  their  wide  separation  from  one  another. 
Careful  search  may  get  rid  of  much  of  the  atter  objection,  as  the 
prospectinsf  so  far  undertaken,  though  done  very  carefully,  has  been 
by  no  means  exhaustive,  and  the  richness  of  some  of  the  masses  already 
encountered  seems  to  show  that  the  average  yield  of  considerable 
bodies  of  rock  will  be  satisfactory. 

The  main  use  of  corundum  is  as  an  abrasive  entering  into  the  manu- 
facture of  emery  wheels.  These  are  made  by  mixing  the  powdered 
substance  with  some  binding  material  and  moulding  into  the  required 
shapes.  Corundum  and  its  impure  form  emery  are  also  the  main 
constituents  of  the  emery  powders  used  as  polishing  materials. 

Corundum  in  its  pure  form  is  the  oxide  of  aluminium,  Al,  O^,  con- 
taining 53*2  per  cent  of  aluminium.  It  can  be  used  as  an  ore  in  the 
production  of  the  metal,  if  mined  under  favourable  conditions  and 
obtained  in  a  state  of  sufficient  purity  at  reasonable  prices. 
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At  present  the  producing  fields  of  oorundam  in  Amsrica  are  in  the  abrasivb 
southern  Appalachian  region,  and  the  following  mode  of  working  of  Matbbials. 
one  of  the  deposits  in  Georgia,  as  condensed  from  the  Mineral  Resources  ^""*<^^^« 
of  the  United  States  for  1895,  may  be  of  interest. 

The  corundum  in  this  case  occurs  at  the  contact  of  peridotites  and 
gneisses,  in  belts  of  chlorite  and  vermiculite  from  1  to  15  feet  in 
width.  Operations  are  carried  on  at  the  surface  by  open  quarrying, 
and  when  the  workings  have  extended  in  depth,  timbering  and  drifting 
are  resorted  to. 

From  the  dump  to  the  mill,  extends  a  line  of  sluice-troughs  one  and 
a  half  mile  in  length,  with  a  steep  grade  and  an  occasional  vertical 
drop.  The  material  of  the  dump  is  thrown  into  the  upper  part  of  the 
sluice,  and  is  carried  to  the  mill  by  a  very  swift  current  of  water,  the 
steep  grade  and  the  drops  disintegrating  and  separating  the  chlorite 
and  vermiculite  from  the  heavier  corundum.  As  the  material  reaches 
the  mill,  it  is  further  disintegrated  by  crushing  through  rolls,  and  is 
subjected  to  hydraulic  separating.  Thence  it  passes  into  the  "  muUer,'' 
which  consists  of  a  large  shallow  tub  with  revolving  heavy  wooden 
rollers.  The  partially  cleaned  corundum  is  thrown  into  this  tub  and  is 
kept  in  motion  by  iron  teeth  that  move  in  front  of  the  rollers.  A 
scouring  motion  is  thus  continuously  kept  up  and  the  impurities, 
reduced  to  fine  powder,  are  carried  away  by  a  small  current  of  water 
flowing  through  the  tub.  The  material  is  dried  by  being  dropped 
down  the  stack  of  a  furnace,  at  the  bottom  of  which  it  is  diverted  by 
an  inclined  plane,  and  it  slides  down  this  plane  for  several  feet 
through  the  flame  of  a  wood  fire.  It  is  then  screened  through  14 
mesh  sieves,  and  the  coarse  stuff  is  sent  back  to  the  rolls. 

Concentration  of  Corundum, — Mr.  Courtenay  de  Kalb,  of  the 
Kingston  School  of  Mines,  has  just  completed  a  series  of  experiments 
on  the  concentration  of  this  mineral,  in  the  milling  laboratory  of  the 
school. 

As  may  be  imagined,  it  is  very  difficult  to  ascertain  the  exact 
Amount  of  corundum  either  in  the  rock  or  in  the  tailings.  By  a 
method  dependent  on  specific  gravity,  however,  Mr.  de  Kalb  arrived 
at  the  conclusion  that  the  content  of  the  rock  treated  was  18*44  per 
cent  This  can  only  be  taken  as  approximate,  as  the  other  heavy 
constituents  of  the  rock,  especially  magnetite  (sp.  gr.  4*9  to  5*2) 
render  an  exact  figure  almost  impossible. 

Two  lots  of  the  rock  were  operated  upon — 550  pounds  and  1250 
respectively. 
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ABBA8IVB 

Materials. 
C!onmd«m. 


Emeiy. 


In  crushing,  no  peculiar  difficulty  was  experienced.  It  is  apparent 
that  sheating  and  grinding  machines  are  out  of  the  question  on  account 
of  the  hardness  of  corundum.  Jaw  or  other  breakers  can  be  used  for 
coarse  crushing,  and,  for  further  reduction,  rolls  with  hard  steel  jackets 
(chrome  or  manganese)  are  best  adapted. 

For  the  concentration-tests,  the  rock  was  first  broken  into  pieces 
1  inch  in  diameter  in  a  Blake  crusher,  then  passed  through  ^  inch 
rolls,  the  product  was  then  separated  into  eight  sizes,  from  No.  8  mesh 
to  40,  and  finer.  These  were  then  submitted  to  a  series  of  combina- 
tions  of  concentrations,  in  which  were  used  Hartz  jig,  spitzlute 
fixed  buddle  Frue  Vanner  and  Wetherill  magnetic  concentrator. 

The  very  interesting  details  of  the  methods  of  procedure  have  been 
published  as  a  supplement  to  the  Report  of  the  Bureau  of  Mines  of 
Ontario  for  1898. 

The  results  of  two  series  of  experiments  gave  concentrates  contain- 
ing respectively  87*6  and  89*2  per  cent  of  corundum  and  magnetite  ; 
the  corundum  represents  12*7  and  15*5  per  cent  of  the  rock  treated. 
These  figures,  if  one  adopts  18*44  per  cent  above  mentioned  as  the 
content  of  the  original  material,  represent  losses  of  31*1  and  15*9  per 
cent  respectively. 

Table  6. 

Abrasivr  Matbrialh. 

Imports  of  Embrt. 


a  Emery,  in  b\ilk,  crushed  or  ground. 

b  Emery  wheels  and  manufactures  of  emery. 
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Tablk  7. 

Abrasiyb  Matkbials. 
Imfoets  of  Pumiob  Stone. 


Fiscal  Year. 


Value. 


1885 $   9,384 

1886 2,777 

;  1887 3,694 

1888 2,890 

'  1889 3,232 

I  1890 3,003 

1891 1  3,696 

I  1892. '  3,282 

'  1893 3,798 

1  1894. 4,160 

I  1895 3,609 

I  1896 3,721 

•1897 ,  2,903 

I \ 

*  Pumice  and  pumice  stone,  g^und  or  unground. 


Abrasive 
Matbrialh. 

Pumice  Stone. 


ASBBSTUS. 


ASBKSTUM. 

Production. 


Owing  to  the  very  large  increase  in  the  production  of  the  by-pro- 
dact  asbestic,  it  is  deemed  advisable  this  year  to  separate  this  item 
from  the  total,  so  that  the  production  for  1897  may  be  stated  as  fol- 
lows : — 


Asbestus 
Asbestic  . 


Average 
Tons.  Value.         value  per  ton. 

13,202  $399,528    $30.26 

17,240    46,840     2.66 


30,442    $445,368        $14.63 


The  production  for  1896  was  12,250  tons,  valued  at  $429,856,  made 
«p  as  follows  : — 


Tons. 


Average 
Value,    value  per  ton. 


Asbestus. 10,892       $423,066     $38.84 

Asbestic 1,538  6,790         5.00 


2i 


12,250      $429,856     $35.09 
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A8BESTU8.  Compared  with  1896,  therefore,  the  production  of  asbestus  in  1897 

ProductioD.     iiicreased  2,310  tons  or  175  per  cent  in  quantity,  and    decreased 

$23,538  or  5*9  per  cent  in  total  value.     The  decrease  in  the  average 

value  per  ton  was  $8.58  or  28*3  per  cent.' 

In  considering  these  figures  of  production,  and  especially  that  of  the 
average  value  per  ton  of  the  asbestus,  it  must  be  remembered  that  this 
product  includes  three  grades  of  material,  commanding  different  prices 
varying  between  $80  and  $160  for  firsts;  $35  and  $60  for  seconds; 
and  $12  and  $30  for  thirds ;  so  that  a  decrease  in  the  average  value  per 
ton  above  given  does  not  necessarily  indicate  a  fall  in  the  price  of 
asbestus,  since  the  same  result  might  be  brought  about  by  an  increase 
in  the  output  of  the  lower  grade  product. 

Unfortunately,  it  has  been  found  quite  impossible  to  separate  the 
returns  of  production  of  asbestus  into  distinct  grades,  owing  to  the 
great  variation  in  the  standards  adopted  by  the  various  producers. 

The  production  of  asbeetic  bids  fair  to  assume  considerable  propor- 
tions, the  product  of  1897  being  over  eleven  times  that  of  1896. 

As  a  result  of  the  large  increase  in  the  production  of  asbestic,  the 
total  production  in  1897,  viz.,  30,442  tons,  was  an  increase  of  18,192 
tons  or  148  per  cent  on  the  production  of  1896. 

Tables  A  and  Nos.  1  and  2  show  the  history  of  the  variations  in 
the  asbestus  industry  in  respect  of  production,  value,  exports,  etc.» 
from  1880  to  1896,  inclusive. 
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ASBESTUS. 

Exports. 


Table  1. 
asbestus. 
Exports. 


Calendar  Year. 


1892 

1893 

1894 

1895 

1896 

{Ist  class 
2nd  M 
3rd    

Total,  1897 


Tons. 

5,380 
5,917 

7,987 

7,442 

11,842 

Import?. 


Table  2. 

A8BB8TUS. 

Imports. 


Value. 


$373,108 
338,707 
477,837 
421,690 
567,967 


1,249     !     S  59,054 


4,015 
10,306 


15,570 


198,014 
216,206 


8473,274 


Fiscal  Year. 


Value. 


1885.. 
1886., 
1887.. 
1888., 
1889.. 
1890. 
1891.. 
1892.. 


1894.. 

1895.. 

1896.. 

*1897. . 


$    674 

6,831 

7,836 

8,793 

9,943 

13,250 

13,298 

14,090 

19,181 

20,021 

26,094 

23,900 

19,082 


*  Asbestus,  in  any  form  other  than  crude, 
and  all  manufactures  of. 

There  is  nothing  very  noteworthy  in  connection  with  the  asbestus 
industry  in  1897. 

Only  six  mines  were  worked  in  1897,  and  in  some  cases  the  work 
was  intermittent  or  only  consisted  in  prospecting,  although  large 
shipments  were  made  from  stock  on  hand. 

The  asbestus  industry  has  been  thoroughly  studied  and  reported  on, 
on  several  occasions.  The  Reports  of  this  Section  for  1890,  '91,  '92 
and  '96  contain  descriptions  of  the  deposits  and  of  their  exploitation. 
A  very  short  summary,  however,  may  not  be  out  of  place. 
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QUEBEC. 

The  largest  known  deposits  of  asbestus  in  America  occur  in  the  A8bk8tus. 
serpentines  of  the  "  Quebec  group."    The  variety  is  therefore  chrysotile.  Occurrences. 

These  serpentines  are  found  in  several  places  in  the  strip  of  the 
Lower  Silurian  formation  which  extends  from  the  boundary  of  Ver- 
mont to  the  extremity  of  the  Gasp^  peninsula.  Economic  occurrences 
of  asbestus,  however,  are  restricted  to  two  areas,  one  comprising  the 
townships  of  Thetford,  Coleraine,  Ireland  and  Wolfeston,  on  the  line 
of  the  Quebec  Central  Railway,  and  the  other  being  that  smaller  area, 
to  the  west  of  this  district,  at  Danville,  on  the  line  of  the  Grand  Trunk 
Railway,  between  Montreal  and  Point  L^vis. 

The  mineral  occurs  in  small  veins,  distributed  throughout  the  rock, 
and  mining  is  conducted  in  almost  every  case  by  open  quarrying,  some 
of  the  workings  being  1 20  feet  deep.  The  blasted  rock  is  submitted 
to  crushing,  and  the  asbestus  is  separated,  sorted  and  graded,  accord- 
ing to  length  of  fibre,  by  the  aid  of  special  machinery. 

Asbestus  is  also  found  in  some  serpentines  of  the  Laurentian  area. 
In  this  case  the  mineral  occurs  in  the  serpentinized  portions  of  crystal- 
line limestone.  In  these  occurrences,  however,  the  proportion  of  the 
product  which  can  be  ranked  sa  firsts  is  small  as  compared  with  the 
material  obtained  in  the  "  Eastern  Townships  "  of  Quebec. 

The  following  is  a  list  of  occurrences  known  in  the  Laurentian  rocks 
of  Quebec,  as  gathered  from  the  reports  of  officers  of  the  Geological 
Survey,  and  those  of  the  Mining  Engineer  of  the  Province. 

Ottawa  Co.— Templeton,  VIIL,  11,  15;  West  Portland,  V.,  15,  16; 
Wakefield  ;  Bouchette ;  Lathbury ;  Denholro,  I.,  42. 

PorUiae  Co. — Calumet  Island ;  Cawood. 

Lake  Temiscamingue, — Duhamel  Township,  VI.,  13,  14,  VII.,  17, 
18.    These  last  deposits  are  said  to  be  worthy  of  further  investigations. 

Asbestus  occurrences  have  been  noticed  in  the  Gasp^  peninsula,  on 
the  Dartmouth  River,  ten  miles  from  its  outlet,  in  an  area  of  serpen- 
tine and  limestones.  The  veins,  however,  are  small  and  not  numerous, 
and,  from  appearances,  would  not  justify  any  expenditure  for  develop- 
ment. 

To  the  north  of  the  Chaudi^re  River,  in  the  vicinity  of  that  stream, 
between  St.  Joseph  and  St.  Francis,  are  several  occurrences  of  small 
and  irregular  veins,  but  as  far  as  examined  these  do  not  seem  to  have 
economic  value. 
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Abbsstds. 
Oocunenoes. 


Ontario. 

In  Ontario  there  are  no  deposits  of  asbestus  proper,  though  deposits 
of  actinolite  are  known  in  Hastings  county,  in  Elzivir  and  Kaladar 
townships.  These  have  been  worked  at  intervals  for  a  number  of 
years. 

North-west  Territories. 

A  specimen  of  asbestus  (chrysotile),  being  part  of  a  small  vein  of 
that  material  about  half  an  inch  in  thickness,  has  been  brought  from 
the  Stewart  River,  and  rat^her  coarse  specimens  of  the  same  mineral 
from  Forty-mile,  both  inYukon  District.— (Rep.  of  G.  S.  C,  1887-88, 
&  1888-89.) 

British  Columbia. 

**  Small  veins  of  chrysotile  have  been  observed  in  or  near  some  of 
the  deposits  of  serpentine  contained  in  the  Cache  Creek  rocks,  especi- 
ally in  the  vicinity  of  the  Fraser  River,  between  Texas  Creek  and 
Bridge  River,  and  in  the  southern  base  of  Mount  Soues,  near  Junction 
Valley.  It  is  possible  that  workable  deposits  of  asbestus  may  yet  be 
found  in  these  rocks,  but  the  specimens  so  far  obtained  are  too  small 
and  too  short  in  the  fibre  to  be  of  economic  value."— --(Rep.  G.S.C., 
1894,  Dawson.)  Specimens  of  a  rather  coarse  and  brittle  variety  of 
serpentine  asbestus  have  been  obtained  at  Thibert  Creek,  Cassiar. 
Finds  of  asbestus  have  also  been  reported  from  Trout  Lake  City  in 
W.  Eootanie  and  from  the  S.  side  of  the  Tulameen  River,  nearly 
opposite  Bear  Creek,  but  whether  of  economic  importance  in  any  case 
is  not  known. 


CUROMITE. 


CHROMITE. 

The  pix)duction  of  chromite,  or  chromic  iron  ore,  in  1897  was  2,637 
tons,  valued  at  $32,474,  or  $12.31  per  ton,  being  an  increase  of  295 
tons  or  12  per  cent  in  quantity,  and  an  increase  in  value  of  $5,470, 
or  20  per  cent  over  the  production  of  1896.  The  total  production 
since  the  inception  of  the  industry  in  1894,  has  been  9,156  tons, 
valued  at  $120,778,  or  an  average  value  per  ton  of  $13.19,  the  average 
yearly  production  being  2,289  tons. 

According  to  the  returns  received,  the  prices  in  1897  ranged  from 
$9  to  $15,  the  average,  as  above  stated,  being  $12.31.     Most  of  the 
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product  was  marketed  in  Pittsburgh  and  Philadelphia.     The  figures  Chromitb. 
of  production  given  above  represent  only  that  portion  of  the  product  Production, 
sold  and  shipped,  there  being  at  the  end  of  the  year  at  least  2,000 
tons  of  stock  on  hand. 


Tablb  1. 
Chbomitk. 
Annual  Pboduction. 


Calendar  Year. 

Tons, 
(2000  Ibe.) 

Average 

Price 
per  ton. 

Value. 

1886 

1887 

1888tol893 

1894 

1895 

1896 

♦     60 

38 

no  output 

1,000 

3,177 

♦2,342 

2,637 

$     Ct8. 

16  76 
16  00 

"26*66" 
13  00 

11  63 

12  31 

$ 

946 
570 

20,660  ' 
41,300 
27,004 
32,474 

1897 

*  Railway  shipments. 

The  Canadian  deposits  of  chromic  iron  ore  occur  in  the  serpentine 
belt  of  the  "  Eastern  Townships  "  of  Quebec,  which  belt  also  includes  the 
asbestus  mines.  The  exploitation  of  these  deposits  is  very  recent,  and 
the  methods  of  working  them  are  yet  quite  primitive.  Only  the 
richest  ores  have  been  extracted,  but  with  the  development  of  the 
industry,  it  may  be  surmised  that  mining  and  concentrating  machinery 
will  be  brought  into  use,  so  as  to  allow  of  profitably  working  the 
poorer  deposits  which  abound  in  the  district. 

By  referring  to  the  table  of  analyses  it  will  be  seen  that  the  product 
obtained  is  quite  marketable,  even  with  only  the  rough  hand  selection 
which  it  undergoes. 

The  chromite  finds  a  ready  market  in  the  United  States  and  in 
Scotland. 

It  is  used  in  the  manufacture  of  bi-chromates,  from  which  are 
derived  the  chrome  colours.  The  bi-chromate  of  potassium  is  also  one 
of  the  elements  of  the  bi-chromate  cell  for  the  generating  of  electric 
currents. 

For  these  purposes  the  ore  is  marketable  only  when  containing  a 
minimum  of  fifty  per  cent  of  chromium  sesquioxide,  the  theoretical 
maximum  being  sixty-eight  per  cent.  Ore  of  lower  quality  is  used  as 
refractory  lining  material  for  furnaces. 
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Chbomits.  Chromiuni  also  enters  the  composition  of  certain  steels,  imparting 

OocurrenceR.?  great  hardness  and  toughness  to  the  metal. 

The  following  is  a  list  of  occurrences  of  chromite,  most  of  which  are 
believed  to  be  workable  deposits.  AH  these  are  in  the  province  of 
Quebec. 


ColNTY. 


Township. 


Range  ani>  Lot. 


Broil)  e 

. .   Bolton    

..IV.-13. 
VI.-26. 
VII.-9,  13,  26  \V. 

Megantic  .. 

. .  Colerftine. . . . 

.   Block  "A." 
11. -25,  26. 
III.  -25,  26. 
IV^-7.8.9.10.26. 

XIIL-5,  9. 
Block  "B." 

Leeds 

,.  X.-l. 

Thetford 

.  IV.-16. 

Richmond . . 

. .  Melbourne . . . . 

..VL-22. 

Wolfe 

...Ham,  South    . 
Garthby.... 

.   .n.-4,  20,2L 

.    .L-b,  c,  i. 

Island  in  Lake  Breeches. 

II. -N.  4,  5,  6,  7,  8. 

V.-36,  37. 

Wolfeston 

...II.-24. 

II1.-23,  24,  26. 

The  above  list  is  taken  from  the  pamphlet  entitled  "  Chromic  Iron 
Ore  in  the  Province  of  Quebec,"  (by  Mr.  J.  Obalski),  1898. 

The  main  sources  of  supply  of  chromic  iron  ores  are  Russia,  Aaia 
Minor  and  New  Caledonia,  which  together  produce  about  eighty  per 
cent  of  the  world's  consumption,  Canada  in  1897  having  supplied  a 
little  more  than  eight  per  cent. 
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Following  is  a  table  of  analyses  of  chromic  iron  ores : 
Analyses  of  GHB03>fB  Ores. 


Chbomitb. 
Analyses. 


Number. 

0,0,. 

FeO. 

A1,0,. 

1 

siOa.  : 

1 

MgO. 

CaO. 

Total. 

i 

r  1 

2 
3 
4 
5 
6 
7 
8 
9 
L  10 

% 

45-90 
49-75 
52  82 
35  46 
39  15 
51  03 
5307 
56-06 
6516 
50-65 

% 

35-68 
21-28 

% 

3-20 
11-30 

t 

% 

1603 
18  13 

% 


% 

99-81 
100  46 

'  i 

6 

27  12 
1306 
15-27 
21-70 
27-36 
13-93 

700 
12  16 
801 

■7-48* 
12-70 

700 

5  22 

6  44  i 
1-60 

16-11 
16-32 
1608 

3-41       99-79 
2-61  t  100-40 
1  20  I  10007 

10000 

3-35 

1504 

96-67 

^ 

(  11 
12 
13 
14 
15 

55  04 
51-80 
55-54 
42-40 
42  45 

U-57 
24-72 
14-50 
12-28 
14-83 

1081 
13-90 
15  43 
20-23 
16-75 

3  80 
2-05 
1-30 
5-69 
6-48 

16-10 
7-81 
12  85 
16-52 
16  42 

1-13 
0-41 
0  80 
1-40' 
1-21 

98-45 

100-69 

100-42 

98  52 

98-14 

No.  1.  Tp.  Bolton,  Que,    G.  S.  C.  Report,  Geology  of  Canada,  1863,  p.  504. 
"  lemphremagog.    G.  S.  C.  Report,  Ge( " 
leraine,  Megantic  Co. 
18SM,  p.  67  R. 
4.  17.  IV.  Thetford,  Megantic  Co.,  Que.     G.  S.  C.  Report,  1887-88,     pt.  11, 


2.  Lake  Memphremagog.    G.  S.  0.  Report,  Geology  of  Canada,  1863,  p.  504. 

3.  Tp.  Colerame,  Megantic  Co.,  Que.    Coleraine  Mining  Co.   G.  S.  C.  Report, 
1894,  p.  67  R. 


56  T. 

If    5,  6  and  7.  Canadian  Mining  Manual,  1896,  p.  342. 
u    8.  Coleraine  Mining  Co.  |  chrome  Iron  in  the  Prov.  of  Quebec,  Obalnki,  1898 : 

If  10.  Canada.  \ 

ff  11  and  12.  Turkish  (Asia).  I  Mineral  Industi^,  1896,  p.  101. 

••  13.  New  Caledonia.  {Scientific  Pub.  Co.,  New  York. 
•I  14  and  16.  California. 


fScie 


The  principal  producers  of  chromite  in  Canada  in  1897,  were  the 
following : — 

Shipping  Station,  t>ww1,»/»^— 

Name.  Quebec  Central  Railway.  Address.  iroaucen. 

Anglo>Camvdian  Asbestus  Co.  Black  Lake.  314  Board  Trade,  Montreal,  Que. 

Coleraine  Mining  Ca  m  Cdte  de  la  Place  d'Armes, 

Montreal. 

W.  H.  Lamblay.  m  InvemoBs,  Que. 

Victoria  Mining  Co.  (P.  P.  Hall).  .1  Quebec 

H.  Leonard.  Disraeli.  Disraeli 

James  Reed,  M.D.  Broughton.  Reedsdale     •• 

COAL. 

The  total  production  of  ooal  in  Canada  in  1897  was  3,786,107  tons  Coal. 
of  2000  Ibe.,  equivalent  to  3,880,453  tons  of  2240  lbs.,  and  valued  at 
$7,033,597.  Of  this  production  Nova  Scotia  supplied  approximately 
65*9  per  cent ;  British  Columbia,  26*9  per  cent ;  the  North-west  Terri- 
tories, 7  per  cent,  and  New  Brunswick  less  than  1  per  cent.  The 
increase  over  1896  was  but  40,391   short   tons,   or  a  little  over  1 
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Coal.  per  cent,  the  increase  in  valae  being  $77,135,  practically  the  same 

pS"^  percentage  as  for  the  quantity. 

The  production  since  1886  is  shown  graphically  in  Table  A.  below  :- 


Calend'r 
Year. 

Tons. 

COJLXa. 

ANNUAL  PRODUCTION. 
Tnble  A.. 

Value. 

1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

2,116.663 

% 

8,789,840 

2,429,880 

2,602.552 

4,888,206 

4,674,140 

2.658,808 

4,894,287 

3,084.682 

5,676.247 

8,577,749 

7,019,425 

8,287.745 

6,868,757 

3,783.499 

3.847.070 

7,359,080 

7,429,468 

8.478.844 

6.789,168 

3,745,716 

7,226,462 

8.786.107 

7,303,597 
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In  Table  1  the  figures  of  production  are  repeated,  there  being  also  Coal. 
shown  the  average  value  per  ton,  and  the  increase  or  decrease  in  ton-  p*)^^. 
nage,  and  the  increase  or  decrease  per  cent,  of  each  year,  compared 
with  the  previous  one  : — 


Table  1. 

Coal. 

Annual  Vboduction  showing  the  inoreasb  or  drcrrase  each  year. 


Calendar 
Year. 

Tons.       !      Value. 

Average 

Value 

per  Ton. 

Increa.se  (t) 

or 
Decrease  {d)y 

1 

Inc.  (0 

or 
Dec(rf) 

in  Tonnage. 

per  cent. 

1886..   .. 

)3 

i 
t                        $1.77 

1887 

K) 

1  81 

i   312,677 

i  14-8 

1888 

)2 

1  80 

i    173,222 

t    71 

1889 

J3 

1  84 

i     55,751 

i    21 

1890 

J2 

1  84 

i    426,379 

i  16  0 

1891 

19 

1  96 

1    493,067 

t  160 

1892.... 

(5 

1  94 

d  290,004 

d   81 

1893.    ... 

J9 

1  95       f    495,754 

f  151 

1894.    ... 

JO 

1  93 

t     63,571 

i    1-7 

1895 

W 

1  94 

d  368,726 

d   9-6 

1896 

L6 

1  93 

i   267,372 

t     7-7 

1897 

.   >7 

1-93 

I     40,391 

i    11 

The  production  by  provinces  is  graphically  shown  in  Table  fi,  and 
in  Table  2  following  are  exhibited  the  increases  or  decreases  for  the 
different  provinces  in  1897,  as  compared  with  1896  : — 
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Coal. 

Production 
by  provinces. 
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Tablr  2. 

Coal. 

Production.    Comparison  of  1896  and  1897. 


Province. 

Increase  or  Dkiobrahe. 

Tons. 

Per  cent. 

Value. 

Per  cent. 

Nova  Sootia 

15,025 

16,621 

41,298 

1,600 

•60 

1  56 

18-28 

2000 

23,476 

41,844 

61,017 

2,250 

•60 

166 

1006 

2000 

BritiBh  Columbia 

North -west  Territoriee.   

New  Brunswiok 

Dominion 

40,391 

103 

77,135 

107 

Coal. 

Production 
by  provinces* 


NoTK.— The  figures  underlined  in  this  table    represent  increases,   the  others 
decreases. 

As  usual,  the  figures  of  exports  and  imports  are  obtained  from  the 
Onstoms  Department.  In  graphic  Tables  C  and  D  are  exhibited  the 
exports  of  coal  "  the  produce  of  Canada,''  and  **  not  the  produce  of 
Canada,"  respectively.  The  figures  of  the  latter  table,  although  they 
have  little  bearing  upon  the  mineral  industry,  are,  nevertheless,  of 
value  in  calculating  the  consumption  of  coal  in  Canada.  An  exami- 
nation of  the  tables  will  show  that  the  largest  export  trade  was  done 
in  1896,  1897  showing  a  falling  away  of  120,531  tons  or  10*9  per  cent 
in  exports  "  the  produce  of  Canada.'' 
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Coat- 
Exports. 


CftlendAT 
Year. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


Tons. 


420,683 
310,988 
250,348 
248,638 
301,317 
327,959 
306,648 
432,188 
395,382 
412,682 
486,811 
474,405 
127,937 
520,703 
580,966 
588,627 
665,815 
724,486 
971,259 
823,733 
960,312 
1,103,694 
1,011,285 
1.106,661 
986,130 


COAL. 

Exports. 

(Proddoe  op  Canada.) 

Tal:>le  C. 
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Calendar 
Year. 

Tons. 

£XP0RTB. 

(Not  THi  Pboduok  ofGanada.  ) 
Xal>le  r>. 

1878 

5,403 

1874 

12,859 

1875 

14,026 

1876 

4,995 

i- 

1877 

4,829 

—                                                               » 

1878 

5,468 

— 

1879 

8,468 

_ 

1880 

14,217 

1881 

14,246 

1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1        1893 
1894 
1896 
1896 
1897 

87,576 
44,388 
62,665 
71,003 
78,443 
89,098 
84,816 
89,294 
82,534 
77,827 
93,988 
102,827 
89,786 
96,836 
116,774 
101,848 

CJOAL. 

Ex- 
porte. 
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Tables  3  and  4  give  the  exports  detailed  by  provinces  and  require 
no  further  comment,  except  that,  in  using  them,  it  should  be  borne  in 
mind  that  the  entries  under  any  particular  province  do  not  at  all 
necessarily  represent  the  production  of  that  province. 


Table  3. 

Goal. 

EXP0BT8.    Thb  Pboduob  of  Canada. 


Provinces. 

« 

Calendab  Yeab. 

1895. 

1896. 

1897.               j 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Ontario 

Quebec 

Nova  Scotia  . . . 
New  Brunswick 
P. E.  Island.... 

N.W.  Ter 

Brit.  Columbia. 

Total 

148 

241,091 

4,445 

150 

37,118 

728,283 

'$"  382* 

534,479 

13,343 

450 

77,015 

2,692,562 

6i6 

807,128 
8,208 

$1,836* 

642,754 

25,816 

380,149 
1,075 

45,638' 
679,799 

1,106,661 

$  787,270 
3,364 

90,349 
2,507,752 

39,843 
630,341 

72,188 
2,221,737 

1,011,235 

$3,318,231 

93,388,736 

986,130 

$2,964,325 

Table  4. 

Coal. 
Exports.    Not  the  Produce  of  Canada. 


Calendar  Yeab.                                      , 

Provinces. 

1895. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Ontario. 

Quebec  

Nova  Scotia.... 
New  Brunswick 
liff  anitoba 

93,027 

2,956 

472 

380 

1 

$  191,783 

6,139 

1,791 

1,019 

13 

112,539 

28 

546 

3,661 

$222,4H4 

160 

2,064 

9,432 

98,062 

1,143 

150 

2,493 

$178,044 

2,101 

669 

6,891 

Total 

96,836 

$200,745 

116,774 

$234,140 

101,848 

$187,706 

For  the  sake  of  comparison  the  exports  of  Nova  Scotia  and  British 
Columbia  are  grouped  together  in  Table  5.  It  will  be  seen  that,  on 
the  average,  the  exports  of  Nova  Scotia  exceeded  those  of  British 
Columbia  until  1882.  Since  that  year,  however,  the  exports  of 
British  Columbia  have  gradually  increased  until  now  they  are  almost 
double  those  of  Nova  Scotia.  Nova  Scotia  exports  only  about  12 
per  cent  of  its  production,  while  British  Columbia  exports  nearly 
62  per  cent.    These   exports  of  course   being  to  foreign   countries. 
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Nearly  44  per  cent  of  the  coal  produced  in  Nova  Scotia  goes  to  the  Coal, 
province  of  Quebec.     (See  Table  13).  No^S^tia 

and  British 
Tablk  5.  Columbui. 

Coal. 
Exports.    Nova  Sootia  and  British  Columbia. 


Oalendar  Year. 


1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
18%. 
1897. 


Nova  Sootia. 


Tons. 


Value. 


252,124 

$647,539 

179,626 

404,351 

126,520 

263,543 

173.389 

352,453 

154,114 

293,795 

113,742 

203,407 

199,552 

344,148 

193,081 

311,721 

216,954 

390,121 

192,795 

336,088 

222,709 

430,330 

176,287 

349,650 

240,459 

441,693 

207,941 

390,738 

165,863 

380,115 

186,608 

396,830 

202,887 

426,070 

194,867 

417,816 

181,547 

407,980 

203,198 

470,695 

310,277 

633,398 

241,091 

534,479 

380,149 

787,270 

307,128 

642,754 

*Briti8h  Columbia. 


Tons. 


51,001 
65,842 
116,910 
118,252 
165,734 
186,094 
219,878 
187,791 
179,652 
271,214 
245.478 
250,191 
274,466 
356,657 
405,071 
470,683 
508,882 
767.734 
599,716 
708,228 
770,439 
728,283 
679,799 
630,341 


Value. 


278,180 
356,018 
627,754 
590,263 
698,870 
608,845 
775,008 
622,965 
628,437 
946,271 


I 


•See  foot-note  table  16. 


The  imports  of  coal  are  given  in  Tables  6,  7  and  8.  Bituminous 
and  anthracite  coal,  it  will  be  seen,  have  been  imported  in  almost 
equal  quantities,  having  averaged  about  one  and  a  half  million  tons 
each  for  the  last  five  or  six  years.* 


*In  Table  7,  Imports  of  Anthracite  Coal,  a  very  oonsiderable  increase  will  be  noticed 
in  1888  over  1887,  an  increase  of  over  ninety-four  per  cent,  the  falling  off  again  in 
1889  being  quite  as  renuirkable.  The  average  value  per  ton  for  the  three  years  1887, 
1888  and  1889,  were  $4. 02,  $2. 47  and  $4. 03  respecti  vely .  Although  a  duty  of  fifty  cents 
per  ton  on  anthracite  coal  was  removed  May  13,  1887,  it  is  hardly  thought  this  would 
account  for  the  changes  indicated,  and  unless  some  error  may  possibly  have  crept  into 
the  Trade  and  Navigation  Report,  no  explanation  is  available. 
3i 
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Goal. 
Imports. 


Tablb  6. 

Coal. 

Impobts  of  Bituminous  Goal. 


Fiscal  Year. 

Tons. 

Value. 

1880 

1881 

1882. 

467,049 
587,024 
636,374 
911,629 
1,118,615 
1,011,875 

92 
34 
40 
82 
55 
20 
54 
09 
28 
89 
76 

SI 
58 
51 
98 
70 

25 

1883..'. 

1884. 

1885 

1886 

1887. 

1888 

1889 

1890 

51! 

71  ! 
59  , 

1891 

1892 

96  1 
21  1 

1893. 

54 

1894 

87 
25 
17 

1895. 

1896 

1897 

Tablb  7. 

Goal. 

Impobtb  of  Anthraoite  Coal. 


Fiscal  Year. 

Tone. 

Value. 

1880. 

516,729 

$1,509,960 

1881 

572,092 

2,325,937 

1882 

638,273 

2,666,356 

1883. 

754,891 

3,344,936 

1884. 

868,000 

0  00^  «g3 

1885 

910,324 

44 

1886 

995,425 

60 

1887 

65 

62 

1888. 

27 

75 

1889 

05 

81 

1890 

35 

27 

1891 

67 

62 

1892 

06 

46 

1893. 

50 

85 

1894. 

22 

40 

1895 

42 
55 

27 
96 

18!*6 

•1897 

95 

68 

^  Coal,  anthracite,  and  anthracite  coal  dust. 
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Table  8. 
Coal. 
Imports  of  Coal  Dust. 


Coal. 
Importn. 


Fiscal  Year. 

Tons. 

Value. 

1880 

3,566 

$     8,877 

1881 

xyr 

666 

1882. 

471 

900 

1883 

8.154 

10,082 

1884 

12J82 

14,600 

1885 

20,186 

20,412 

1886 

36,230 

36,996  1 

1887 

31,401 

33,178  1 

1888 

28,808 

34,730 

1889 

39,980 

47,139 

1890 

53,104 

29,818 

1891 

60,127 

36,130 

1892 

82,<'91 

39,840 

1893 

109,585 

44,474 

1894 

117,573 

49,610 

1895 

181,318 

52,221 

1896 

210,386 

53,742 

1897 

225,562 

59,609 

Knowing  the  production,  the  imports  and  the  exports,  we  should  be  Homeoon- 
able  to  arrive  at  a  fair  approximation  of  the  consumption  of  coal  in  8«ropt>on- 
Canada.     Assuming  that  the  figures  of  imports  for  the  fiscal  year,  as 
given  in  Tables  6,  7  and  8  above,  represent  closely  enough  the  impor- 
tation of  coal  during  the  calendar  year,  we  have  the  consumption  of 
the  country  for  1897  as  follows  : — 

Tons. 

Production,  Table  A 3,786,107 

Exports  of  coal  the  produce  of  Canada, 

Table  C 986,130 

Home  consumption  of  Canadian  coal 2,799,977 

Imports  of  bituminous,  anthracite  and 

coal  dust,  Tables  6,  7  and  8   3,226,333 

Exports   of   coal   not   the   produce   of 

Canada,  Table  D 101,848 

Home  consumption  of  imported  coal 3,124,485 

Total  consumption  of  coal  in  Canada,  home  and 

imported 5,924,462 

In  Table  9  will  be  found  the  results  of  similar  calculations  for  each 
year  since  1886.    There  is  here  shown  the  consumption  of  Canadian  and 
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Goal. 

HomeooQ- 

somption. 


imported  coal  and  the  percentage  of  each,  as  well  as  the  total  con- 
sumption per  capita.  It  will  be  seen  that  with  the  exception  of  1888^ 
(See  note,  page  35  s)  the  relative  proportion  of  Canadian  and  imported 
coal  consumed  has  remained  fairly  uniform.  An  exmination  of  the 
table  shows  a  considerable  increase  from  1886  to  1890,  viz,  about  36 
per  cent,  while  the  changes  since  1890  have  been  almost  as  much  on 
the  negative  side  as  on  the  positive.  The  consumption  per  capita  in 
1891  showed  an  increase  of  over  11  per  cent  above  that  of  1890,  while 
the  increase  of  1897  over  the  same  year  was  slightly  less  than  11 
per  cent. 


Table  9. 

Coal. 

Consumption  of  Coal  in  Canada. 


Calendar 
Year. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 


Canadian. 


Imported,  i       Total. 


Tons. 


Tons. 


3,124,485  I 

I 


Tons. 

3,480,111 
4,040,625 
5,328,278 
4,483,919 
4,941 ,383 
6,580,712 
5,546,441 
5,933,649 
5,661,194 
5,4^)0,861 
5,845,511 
5,924,462 


'  c6 


0T:     ,   Consiunp- 

I  S,  tion 

o  g     I  per  capita.*  I 


I 


Tons. 


45-9 
45-7 
37-8 
44  4 
47-8 
467 

44  4  I 
47  6 
48-5 

45  7 
45  1 
47  3 


758 
•871 
137 
•946 
•081 
153 
133 
•198 
180 
066 
•140 
•143 


Another  interesting  result  is  afforded  by  a  comparison  of  the  total 
consumption  of  coal  in  the  country  with  the  total  amount  produced. 
In  1897,  the  consumption  (Table  9)  was  5,924,462  tons,  and  the  pro- 
duction (Table  A)  3,786,107  tons,  or  63  •  9  per  cent  of  the  consumption. 
In  1886  the  proportion  of  production  to  consumption  was  60*8  per  cent, 
and  in  1890  it  was  62*4  per  cent. 

Nova  Scotia. 

The  statistics  of  production  of  coal  in  Nova  Scotia  are  given  in 
graphic  Table  E  and  in  Tables  10,  11,  12  and  13  below. 

*  The  figures  for  the  population  used  in  each  year  have  been  estimated  and 
furnished  by  the  Department  of  Agrriculture. 
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The  yearly  production  since  1872  is  well  illustrated  graphically  in  Coal. 
Table  E  :—  ^°'*  ^~^^ 


h^  g  g  ^ 

0  -,  1^  ^ 

^  o  -^  u 


i 


si 


'oCofcTefcfefefe^ 
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€k>AL. 
Nova 
Sootia.  d 
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The  coal  trade  quarterly  and  by  counties  is  exhibited  in  Table  11,  c«>al. 
and  the  output  by  collieries  in  Table  12.  ^^e 

Table  11. 

Coal. 

Nova  Scotia  :— Coal  Tradk  by  Codntiks. 


Calendar 
Year  1897. 

Cumberland. 

Pictou. 

Cape  Breton. 

I 
Other 
Counties. 

Raised. 

Sold. 

Tons, 
2000  lbs. 

76,796 

101,387 

82,924 

91,437 

Raised. 

Tods, 
2000  lbs. 

104,296 

93,127 

129,855 

146,180 

473,458 

Sold. 

Tons, 
2000  lbs. 

85,997 

81,500 

120,635 

129,933 

Raised. 

Tons, 
2000  lbs. 

162,266 
449,445 
714,183 
384,906 

Sold. 

Tons, 
2000  lbs. 

94,565 
372,496 
670,357 
372,491 

Raised 

Sold. 

1st  quarter. . . 

3rd   :;  . 

4th 

Tons, 
2000  lbs. 

86,616 
121,911 

98,925 
115,704 

Tons, 
2000 
lbs. 
1,425 
5,499 
6,328 
170 

Tons, 
2000 
lbs. 

606 

4,581 

4,407 

20 

Totals,  1897. 
M       1896. 

423,156    352,544 

418,065  1,710,800 
374,890  1,603,644 

1,509,909;  13,422|  9,514J 

518,051 

452,315 

425,568 

l,447,208J20,531j  18,034 

Table  12. 

Coal. 

Nova  Scotia  :    Output  bv  Collibbies  during  the  Calendar  Ykab  1897. 


Colliery. 


Tons,       1 1 
2000  lbs.     } 


Colliery. 


Cumberland  Co. 

Chignecto 

Joj?(fin8   83,442 

Minudie 

Scotia 780 

Springhill 338,890 

Jubilee 44 

Pictou  County. 

Acadia 1  246,039 

Intercolonial 227,418 

Inverness  County.  ' 

Broad  Cove j  1,027 

Mabou '  224 


Victoria  Co 

Cape  Breton 

Cape  Breton  Co. 

Sydney 

Dt>m.  Coal  Co.— 
Old  Bridgeport . ; 

Caledonia 

(^lace  Bay.   . ..   | 

Growrie 

International . . . ' 

Reserve 

Victoria i 

Hub I 

Dominion  No.  Ij 

(irreener 

Total 


Tons, 
2000  lbs. 


12,171 


300,865 

146,503 
292,743 


46,898 
125,543 
298,350 
116,840 
112  400 
263,174 
8,484 


2,620,835 


The  market  for  Nova  Scotia  coal  is  illustrated  in  Table  13,  in  which 
the  distribution  of  coal  sold  in  1896  and  1897  is  shown.  Comparing 
the  latter  with  the  former  year,  it  will  be  seen  that  in   1897  a  larger 
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C()AL.  proportion  of  the  coal  sold  went  to  Quebec  while  a  less  proportion 

Nova  Scotia,    went  to  the  United  States. 

Table  13. 

Coal. 

Nova  Scotia  :— Distribution  op  Coal  Sold. 


1 
1 

Market. 

Calendar  Years. 

1 
I 

1896. 

1897.                t 

1  Nova  Scotia,  transported  by  land 

"                sea 

Total,  Nova  Scotia 

New  BrtitiBwick        *                      

Tons, 
2000  lbs. 

378,500 
359,231 

Per 
cent. 

16-5 
15-7 

Tons, 
2000  lbs. 

366,801 
363,166 

Per      i 
cent.     , 

16  0  1 
15-9  , 

737,731 
284,144 

69,547 
882,672 
104,048 

11,324 
202,981 

32-2 
12-4 

3  0 
38  5 

4-5 
5 

8-9 

729,967 

280,812 

73,132 

1,003,920 

99,495 

103 

102,604 

319 
123 

1  Prince  Edward  Island 

Quebec   

Newfoundland •    .... 

8-2 

43  8  1 

4-8  1 

West  Indies 

j  United  States 

!                Total       

4-6  i 

2,292,447 

100  0 

2,290,033 

100- 0 

New  Bruns- 
wick. 

New  Buunswick. 

The  coal  mining  industry  of  New  Brunswick,  though  varying  con- 
siderably from  year  to  year,  is  of  small  extent.  A  large  proportion  of 
the  coal  is  sold  locally,  and  accurate  statistics  are  difficult  to  obtain. 
The  production  in  1897  shows  a  decrease  of  20  per  cent  as  compared 
with  1896. 

The  production  since  1887  is  shown  in  Table  14  below  : — 

Table  14. 

Coal. 

New  Brunswick  :— Production. 

Ton8. 


Calendar  Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1896 
1896. 
1897. 


10,040 
5,730 
5,673 
7,110 
5,422 
6.768 
6,200 
6,469 
9,500 
7,500 
6,000 


^**"^'   per  Ton. 


23,607 

11.050 

11,733 

13,850 

11,030 

9,375 

9.H37 

10,264 

14,250 

11,250 

9,000 


$2  35 
1-93 
207 
1-95 
2  03 
1-39 
1-59 
1-59 
1  50 
1-5C 
1  60 
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Coal. 
North-^ 


NOBTH-WEST  TbRRITORIBS. 

The  chief  points  of  production  of  coal  in  the  North-west  Territories  TetStSeT 
are  at  the  Souris  coalfields  in  the  east,  and  in  Alberta  at  Lethbridge, 
Anthracite,  Ganmore  and  Edmonton.  About  one-half  the  total  pro- 
duction is  taken  by  the  Canadian  Pacific  Railway.  Table  15  shows 
the  output  since  1887.  Compared  with  1896  it  will  be  seen  that  the 
production  of  1897  increased  about  eighteen  per  cent. 

Table  15. 

Goal. 

North-west  Territories  :  —Production. 


Calendar  Year. 


1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 


Tons. 


74,152 
115,124 

97,364 
128,953 
174,131 
184,370 
238,395 
199,991 
185,654 
225,868 
267.163 


Value. 

Value  per 
Ton. 

$  157,577 

$  2  13 

183,354 

1-69 

179,640 

1-85 

198,498 

1-54 

437,243 

251 

469,930 

2  55 

598,745 

2.51 

488,980 

2  45 

414,064 

2-23 

606,891 

2-69 

667,908 

260 

British  Columbia. 

Table  F,  exhibits  graphically  the  coal  production  of  British  Columbia^ 
and  indicates  a  fairly  steady  growth  in  the  industry  up  to  1891.  Since 
that  year  the  output  has  declined  somewhat,  the  production  of  1897 
being  less  than  that  of  1891  by  nearly  10  per  cent,  although  showing 
an  increase  over  1896  of  16,621  tons,  or  1-5  per  cent. 


British 
Columbia. 
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OOAL. 

British 
Columbia. 


Calendar 
Year. 

Ton«, 
2000  Ibe. 

British  Columbia. 
Annual  Pboduction. 

1836-52 
1852-59 
•1859 

11,200 
28,444 

1860             15,956 

^ 

Table  B'. 

1861 

15,427 

m 

1862             20,292 

• 

1863      !       23,906 

. 

1864      1       32,068 

^ 

1865             36,757 

^ 

1866             28,129 

«. 

1867             34.988 

. 

1868      ;       49,286 

.. 

1869             40.098 

» 

1870      ;       33,424 

» 

1871      1  1 

.« 

1872        :  166,274 

«» 

1873      \) 

«» 

1874      1       90,788 

^mm 

1875      j     109,361 

, 

1876      j     157,007 

1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 

156,455 
213,750 
260,277 
805,045 
257,056 
323,201 
240,075 
441.130 
372,987 

1886 
1      1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

375,415 

486,142 

539.467 

636,439 

767,586 

1,130,277 

937,218 

1,093,980 

1,112,628 

1,068,045 

1,003,769 

1,019,390 

I 

i 

•  Two  months  only. 

The  output,  home  consumption  and  quantity  sold  for  export  are 
shown  in  Table  16,  and  the  colliery  details  for  1897  and  1896  in  Table 
17,  compiled  from  the  Report  of  the  Minister  of  Mines  for  British 
Columbia. 
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Table  16. 

Goal. 

British  Columbia  :— Production. 


Coal. 

British 
Columbia. 


3i  o 

Sold  fcr 

PRODUcrriON.* 

Calendar 

Output, 
2,2^*^. 

Home  Com 
tion,     T 
2,240  Ibe. 

Export, 

Tong, 

2,240  Ibe. 

Price 
per  ton, 
2,2401ba 

Value. 

Year. 

1 

Tons, 

Tons, 

2,240  lbs. 

2,000  lbs. 

$ 

9 

1836-52.. 

10,000 

c 

400 

40,000 

1852-69.. 

26,;'98 

4  00 

101,592 

•♦1859.... 

1,989 

4  00 

7,966 

1860 

14,247 

4  00 

56,988 

1861 

13,774 

4  00 

55,096 

1862. .... 

18,118 

4  00 

72,472 

1863..... 

21,346 

From 

1886  to  18 

78  indu- 

4  00 

86,3>*0 

1864 

38,632 

•     sive 

the  output 

is  taken ' 

4  00 

114,628 

1865...   . 

32,819 

as  pi 

xxluction. 

4  00 

131,276 

1866. . . . 

25,115 

4  00 

100,460 

1867.  .. 

31,239 

400 

124,966 

1868..... 

44,005 

4  00 

176,020 

1869 

35,802 

4  00 

143,208 

1870. .... 

29,843 

4  00 

119,372 

1871-2  8. 

148,459 

4  00 

593.836 

1874 

81,547 

25,023 

56,038 

81,061 

300 

243,183 

1876 

110,145 

31,252 

66,392 

97,644 

3  00 

292,932 

1876 

139,192 

17,856 

tl22,329 

140,185 

3  00 

420,666 

1877 

154,052 

24,311 

115,881 

139,692 

3  00 

419,076 

187a.   .. 

170,846 

26,166 

164,682 

190,848 

3  00 

572,544 

1879. .... 

241,301 

40,294 

192,096 

232,.S90 

3  00 

697,170 

1880.   ... 

267,595 

46,513 

225,849 

272,362 

300 

817  086 

1881 

228,357 

40,191 

189,323 

229,514 

300 

/%/%,■.  >.  .^ 

1882 

282,139 

56,161 

232,411 

288,672 

300 

1883. .... 

213,299 

64,786 

149,667 

214,358 

3  00 

1884.   ... 

394,070 

87,388 

306,478 

393,866 

300 

1 

1885 

365,596 

95,227 

287,797 

333,024 

3  00 

1886 

326,636 

85,987 

249,206 

336,192 

300 

1887. . . . 

413,360 

99,216 

334,839 

434,055 

300 

1888 

489,301 

115,953 

365,714 

481,667 

3  00 

1889 

579,830 

124,574 

443,675 

668,249 

3  00 

1890 

678,140 

177,075 

508,270 

685,345 

800 

18J»1 

1,029,097 

202,697 

806,479 

1,009,176 

1 

3  00 

1892  ... . 

826,335 

196,223 

640,579 

836,802 

3  00 

1893..... 

978,294 

207,851 

768,917 

976,768 

] 

300 

1894..... 

1,012.953 

165,776 

827,642 

993,418 

1 

300 

1895 

939,654 

188,349 

766,334 

944,683 

] 

300 

1896 

894,882 

261,984 

634,238 

896,222 

300 

4 

1897 

892,2% 

290,310 

619,860 

910,170  1  ] 

3  00 

J 

*  This  production  is  obtained  by  adding  "Home  Consumption"  and  "Sold  for 
Export." 

1 52,935  of  this  amount  was  reported  as  sales  without  the  division  into  "  Home 
Consumption  "  and  "  Sold  for  Export." 

t  The  figures  in  the  "  Sold  for  Export "  column  do  not  agree  as  they  should  with 
those  given  in  Table  5,  the  only  explanation  being  that  the  data  in  the  two  cases  are 
from  different  sources,  and  it  has  not  been  possibile  to  find  out  the  cause  of  the  differ- 
ence. 

*  Two  months  only. 
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Table  17. 

Goal. 

British  Columbia  :— Pboduotion,  Salbb,  &o.,  Calsndab  Trar  1897. 


Name 

of 

CoUiery. 

Coal 
raised. 

Sold 
for  Home 

Con- 
sumption. 

Sold  for 
Exporta- 
tion. 

On  hand 

Jan.  1st, 

1897. 

On  hand 

Jan.  1st, 

1898. 

Number 

of  men 

employed. 

Nanaimo 

E.  WeUington.. 
Union 

Tons. 

867,665 

833,325 

297,619 

6,720 

8,780 

362 

Tons. 

96,966 
102,196 
110,630 

*"  16,160 
355 

Tons. 

259,825 
287,062 
197,357 

Tons. 

8,436 
16,391 
16,139 

4,480 
13,440 

Tons. 

6,310 
10,4.')8 

6.771 
11,200 

1,120 
7 

796 

797 

754 

21 

37 

8 

Wellington.... 

Alexandria 

W.  Wellington. 

Total 

999,371 

326,146 

694,244 

58,886 

33,866 

2,418 

PsoDUcnoN,  Sales,  &c.,  Calendar  Year  1896. 


Name 

of 

Colliery. 

Coal 
raised. 

Sold 
for  Home 

Con- 
sumption. 

Sold  for 
Exporta- 
tion, 

On  hand 

Jan.  1st, 

1896. 

On  hand 

Jan.  1st, 

1897. 

Number 

of  men 

employed. 

i 

Nanaimo 

Wellington.  .   . 
Union 

Tons. 

359,044 

880,684 

261,648 

896 

Tons. 

102,875 

115,504 

74,646 

896 

Tons. 

260,828 
264,226 
185,791 

Tons. 

7,094 
15,549 
14,938 

Tons. 

3,435 
16,390 
16,189 

981 

959 

796 

15 

W.  Wellington. 
Total    

1,002,267 

293,421 

710,345 

87,576 

86,964 

2,768 

An  examination  of  Table  16  will  show  that  there  is  more  than  twice 
as  much  coal  sold  for  export  as  is  sold  for  home  consumption,  the 
proportions  in  1897  being  approximately  68  per  cent  for  export, 
and  32  per  cent  for  home  consumption,  and  in  1896  about  71  per 
cent  and  29  per  cent  respectively. 

Owing  to  the  large  amount  of  British  Columbia  coal  exported  to 
California,  the  following  figures,  giving  the  imports  of  coal  into  the 
Calif ornian  market  during  1897,  will  be  of  interest : 
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COAL   IMPOBTBD   INTO   CALIFORNIA,    1896   AND    1897.  q^j^ 

Britiflh 


1896.  1897. 

Tons  of  Tons  of  c^i^w 

2,000  lbs.        2.000  Ibe.  Columbia. 


British  Columbia 618,074  625,377 

Australia 306,707  315,466 

English  and  Welsh 175,132  120,925 

Scotch 9,359  4,571 

Eastern  (Cumberland  and  Anthracite)  20,056  23,895 

Seattle,  Franklin  and  Green  River. . .  144,387  246,596 

Carbon  Hill  and  South  Prairie 285,928  320,550 

Mount  Diablo  and  Coos  Bay 123,465  128,968 

Japan 2,516  7,377 


Total 1,685,624    1,793,725 

Descriptions  of  the  coal  fields  of  Nova  Scotia,  New  Brunswick,  the 
North-west  Territories  and  British  Columbia  having  been  given  in 
numerous  places  in  Reports  of  the  Qeological  Survey  of  Canada,  it  is 
only  necessary  in  this  connection  to  draw  attention  to  the  work  now 
being  done  on  the  latest  addition  to  the  explored  coal  areas. 

With  the  opening  up  of  railway  communication  into  the  Kootenay  Crow's  N«et 
mining  district  by  the  Canadian  Pacific  Railway  Company,  a  company  f^  ^^^ 
has  been  formed  to  develop  the  coal  fields  in  the  Crow's  Nest  Pass. 
Reports  by  Dr.  Dawson  and  Dr.  Selwyn  on  these  coal  fields  are  to  be 
found  in  G.  S.  C.  Report  for  1885,  part  b,  p.  69,  and  in  Report  for 
1890-91,  part  a,  p.  13  (Summary,  1891),  respectively,  in  which  publi- 
cations they  have  drawn  attention  to  the  great  importance  of  these 
fields.  It  is  only  necessary  at  this  place  to  give  the  further  details 
comprised  in  the  following  quotation  from  the  Report  of  the  Minister 
of  Mines  for  British  Columbia : 

**  The  great  coal  fields  of  the  Crow's  Nest  Pass  are  now  being  opened 
up  in  two  places  where  the  seams  of  high  grade  coking  coal  are  each 
from  6  to  7  feet  thick.  The  work  is  in  charge  of  Mr.  Blakemore,  M.E., 
who  is  opening  up  the  properties  so  as  to  admit  of  a  large  production 
of  coal  on  the  completion  of  the  railway,  and  is  also  erecting  coke 
ovens,  so  that  when  the  railway  reaches  the  heart  of  West  Kootenay, 
coal  and  coke  can  be  at  once  delivered,  at  greatly  reduced  prices,  at 
the  smelting  centres  there,  the  price  of  coke,  delivered,  to  be  about  $6 
per  ton,  the  present  price  varying  from  $12  to  $14. 

" These  fields  were  examined  by  Geo.  S.  Ramsay,  M.E.,  who  says: 
*  It  is  my  opinion  that  the  Kootenay  coal-field  is  the  greatest  in  the 
Rocky  Mountains  series.  I  must  say  that  I  know  of  no  coal  field  in 
the  West  where  the  evidence,  indicating  large  tonnage  per  acre,  is  so 
prominent  as  I  find  in  the  Kootenay  field.'  He  also  gives  the  fol* 
lowing  comparative  table  : — 
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Stbam  and  Coking  Coal. 


Fixed 
Carbon. 

Volatile 
Matter. 

Water. 

Ash. 

Crow's  Neet  No.  1  {entire 
Yein) 

Crow's  Nest  No.  2  (lower 
part  of  vein) 

Crested  Butte,  Colonuio.. 

Sunshine,  Colorado 

78  04 

68-04 
66-93 
56  16 

21  18 

19  46 
37  23 
34  22 

2  76 

404 
4  12 
4  12 

306 

766 
6-50 
6  60 

"  Mr.  Ramsay  also  gives  the  next  table : — 

COMPARATIYB   ANALYSBS  OF  COKB. 


Carbon. 


Crow's  Nest,  RC 9197 

Crested  Butte,  Colo 8900 

Cardiff  and  Sunshine,  Colo 87  18 

Belt,  Mont,  (washed  ooal) 91  00 

Connelsville,  Penn |  86*88 

Trinidad,  Colo,  (washed  coal) 8600 


"The  'Crow's  Nest  Pass  Coal  Co.*  is  opening  coal  mines  to  the 
north  and  south  sides  of  Coal  Creek,  in  Crow's  Nest  Pass,  and  about 
35  feet  above  the  level  of  the  grade  for  the  railway. 

"  On  the  north  side  of  the  above  named  creek,  they  have  what  is 
known  as  No.  1  tunnel.  This  is  now  in  190  feet,  and  30  of  this  is  in 
what  is  termed  the  6-foot  seam.  This  coal  is  hard  and  clean  ;  what 
they  have  tried  makes  a  good  hard  coke. 

"  On  the  south  side  of  Coal  Creek,  they  have  what  is  called  No.  2 
tunnel,  now  in  220  feet,  in  coal  all  the  distance.  This  seam  is  7  feet 
thick,  and  is  termed  the  Jaffray  seam.  This  is  softer  than  the  coal 
mined  in  No.  1  tunnel.  In  addition  to  its  coking  qualities,  it  is  good 
for  blacksmith  purposes.  The  coal  now  being  worked  in  No.  2  tunnel 
is  40  feet  above  (overlying)  that  worked  in  No.  1." 

The  following  are  analyses  of  fuels  from  the  Rocky  Mountain  coal- 
fields, exclusive  of  the  foot-hill  region  to  the  east  of  the  mountilins 
proper,  in  which  coals  of  a  bituminous  character  also  frequently  occur. 
The  first  four  analyses  represent  coals  from  the  Crow's  Nest  Pass  field, 
Nos.  5,  6,  7  and  8,  coals  from  the  Canmore  and  Anthracite  field,  or 
"  Cascade  Basin."  The  remaining  analyses  are  from  other  more  or 
less  separated  coal-fields  in  the  mountains,  the  seams  in  which  have 
not  been  worked,  but  of  which  specimens  have  been  collected  from 
natural  outcrops.     Nos.  7,  8,  11,  12,  13  and  14  were  collected  by  Dr. 
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G.  M.  Dawson,  and  the  occurrences  are  described  in  the  G.S.C.  Report,  coal. 
voL  I.  (N.S.)  part  b. 


Analtsbs  of  Coal  prom  the  Rooky  Mountain  Fields. 


Analyses. 


1 

<gl 

4 

.2  « 

1 

d 

Locality. 

i 

i^ 

5 

a 

Remarks. 

1.79 

>  ' 

i 

M 

1— Marten    Creek— Crow's 

26  46 

69  14 

3.62 

72  76 

rSlow  ookinflTi  non-co- 
\     herent  coke. 
TFast  coking,  firm  oo- 
\     herent  ooke. 

Nest  Pass,  B.C.,  Peter 

Seam 

179 

3304 

61-66 

3  62 

6617 

2— Marten    Creek— Crow's 

1-89 

24-88 

68-86J  4-37 

73  23 

rSlow  coking,  non-oo- 
\     herent  coke. 
( Fast  ookinff,  firm  oo- 
\     herent  coke. 

Nest  Pass,  B.C.,  Jubi- 
lee Seani 

1.89 

80-41 

63-33   4  3< 

67-70 

3— Marten    Creek— Crow's 

210 

44-41 

43  63  9  8 

63-49 

jSlow  coking,  a  bulky 
1     coherent  ooke. 

Nest  Pass,  B.C 

210 

67  71 

30-33  9-86 
1 

4019 

/Fast   coking,  a   fine 
\     and  lustrous  coke. 

4— ElklRiver— Crow's  Nest 

Pass,B.C 

6— Cascade  River— two  and 

21-76 

68-20 

10-04 

78  24 

Non-coherent  coke. 

three-quarter    m  i  1  e  ^ 

from  Its    confluence 

with   the   Bow— Bow 
River  Pass,  Alberta.. 

207 

16  84 

7436 

7-74 

82  09 

TFast  coking,  non-co- 
\     herent  coke. 

6— Cascade  River— Bow 

•71 

10  68'8114 

7-57 

88-71 

/Slow  coking,  non-co- 
\     herent  ooke. 
/Fast  cokinff,  non-oo- 
\     herent  coke. 

River  Pass,  Alberta. . 

•71 

10-70 

80-93 

7-67 

88-60 

7— Bow  River,  right  bank 

(l^  mile  from  Canmore 
SUtion)  Alberta. 

1-60 

12-23 

82  32 

3-86 

86-17 

Non-coherent  coke. 

8— Cascade  River,  near  Bow 

River   (about   i  mile 
from  C.P.R)  Alberta. 

104 

9  15 

87  18 

263 

89-81 

II                  II 

9— Main  Red  Deer  River— 

_^,      near   base    of  Rocky 

'  •  "^       MounUins,  Alberta . . 

18-98 

81-94 

4.08 

II                  II 

10— Panther  oi   Little  Red 

Deer  River,  Alberta. . 

1-87 

13  74 

79  66 

4-84 

84  39 

Coke  firm  and  coherent 

11— Red  Deer  River,  Alberta 

290 

29-26 

62  96 

4-89 

67-84 

Coke  compact  and  co- 
herent. 

t 

12-South  Fork  of  Old  Man 

River,  AUierU 

193 

23  23 

67-60 

17-34 

74-84 

Coke  firm  and  coherent 

13— Oyster,    Creek,     North 

Fork  Old  Man  River, 

Alberta. 

4  03 

31  82 

39-46  24-69 

64  16 

II                  11 

14-N.W.  branch  of  North 

Fork,  Old  Man  River, 

Alberta. 

1  24 

24-62 

66-61 

7-63 

7414 

•1                  11 

1  and   2. G.S.C.  Report,  vol.  IIL,  pp.  12-16  T. 


3. 

4  and  10. 

6  and   6  

7,  8,  11,  12.  13,  14. 

9 

4 


voL  IV.,  pp.  7-8  R, 
vol.  VL,  pp.  10-11  R. 
1882-83-84,  pp.  41-42  M 
vol.  \n.,  pp.  7-11  M. 
vol.  v.,  p.  70  B. 
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COKR. 


Coke  The  production  of  coke  in  1897  was  60,686  tons  valued  at  $176,457, 

Production.      ^^^  ^^  ^  ^^jj^^^  ._ 

Tons.  Valua 

Nova  Scotia 41,532       $90,950 

British  Columbia   19,154         85,507 


60,686     $176,457 

With  the  exception  of  1893,  this  is  the  largest  production  recorded, 
the  figures  since  1886  being  shown  in  Table  1  below.  The  increase 
over  1896  was  11,067  tons,  or  22  per  cent,  and  in  value  $66,400,  or 
60  per  cent.  This  increase  is  entirely  due  to  the  production  in  British 
Columbia,  Nova  Scotia  having  shown  a  falling  away  of  about  16  per 
cent.  It  will  be  noticed  that  the  increase  per  cent  in  the  value  is  veiy 
much  larger  than  in  the  quantity.  This  is  to  be  accounted  for  by  the 
large  increase  in  the  production  of  British  Columbia  coke,  which  has  a 
local  value  per  ton  of  over  twice  that  of  the  Nova  Scotia  product. 


Tablk  1. 

Coke. 

Annual  Production. 


Calendar  Year. 


1886.. 

1887.. 

1888.. 

1889.. 

18W.. 

1891.. 

1892  . 

1893.. 

1894.. 

1895.. 

1896. 

1897.. 


Tons. 


I 


35,396 
40,428 
45,373 
54,539 
56,450 
57.084 
56,135 
61,078 
58,044 
53,356 
49,619 
60,686 


Value. 


$101,940 
135,951 
134,181 
155,043 
166,298 
176,592 
160,249 
161,790 
148,551 
143,047 
110,257 
176,457 


Value 
per  Ton. 


$2-88 
3  36 
2-96 
2-84 
2-95 
3  08 
2-85 
2  66 
2-56 
2-68 
2  22 
2  91 


The  decreased  production  in  Nova  Scotia  is  probably  a  result  of  the 
closing  down  of  the  blast  furnace  of  the  Londonderry  Iron  Co. 
Almost  all  of  the  product  is  used  in  the  iron  and  steel  furnaces,  though 
in  1897  a  small  shipment  was  made  by  the  People's  Heat  and  Light 
Ca,  of  Halifax,  to  Boston. 
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In  British  Columbia,  owing  to  the  largely  increasing  demand  for  cJoal. 
coke  fop  smelting  purposes,  the  industry  of  coke  manufacture  has  Coke, 
begun  to  assert  itself.  Prior  to  1893  there  was  no  production  of  coke 
reported  from  this  province.  In  1896  it  was  less  than  500  tons,  while 
in  the  year  under  consideration  it  had  mounted  to  no  less  than  19,154 
tons.  As  yet  this  is  all  the  product  of  the  Union  Colliery  Co.,  manu- 
factured at  the  Union  Colliery,  Comox.  Concerning  the  industry  the 
inspector  of  coal  mines  for  British  Columbia  reports  as  follows : — 

"  In  connection  with  this  colliery  there  are  one  hundred  ovens  of 
the  bee-hive  pattern,  which  are  all  at  work  turning  out  a  first-class 
coke,  for  which  there  is  a  good  market  both  in  British  Columbia  and 
in  San  Francisco,  and  also  wherever  it  has  been  tried.  Now  the 
Union  Colliery  Company  is  building  a  second  hundred  ovens  for  the 
coke-making  business  ;  these  are  on  the  same  pattern  as  the  first,  and 
are  all  expected  to  be  in  operation  early  in  the  summer.  The  com- 
pany will  be  in  a  position  to  fill  orders  that  they  now  have  to  refuse. 
The  time  has  arrived  when  it  is  not  necessary  to  send  out  of  the 
country  for  a  first-class  coke,  this  being  now  manufactured  in  British 
Columbia,  and  equal  to  any  that  can  be  imported."  * 

In  Tables  2  and  3,  below,  the  imports  of  oven  coke  are  exhibited  : — 


Tablk  2. 

Coke. 

Impobts  of  Oven  Coke. 


Tons. 


3,837 
5,492 
8,157 
8,943 
11,207 
11,664 
11,868 
15,110 
25,487 
29.557 
36,564 
38,533 
43,499 
41,821 
42,864 
43.235 
61.612 
83,330 


Value. 


$  19.353 

26,123 

36,670 

38,588 

44,518 

41,391 

39,756 

56,222 

102,334 

91,902 

l.'«,344 

177,605 

194,429 

156,277 

176,996 

149,434 

203,826 

267,540 


Imports. 


*  Report  of  the  Minister  of  Mines  for  British  Columbia,  1897,  p.  620. 
4i 
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OOAU 
Coke* 

Imports  by 
Provinces. 


Table  3. 

COKB. 

Imports  op  Oven  Coke— Fiscal  Yeabs  1896  and  1897. 


Province. 

1896. 

1897. 

Tons. 

Value. 

Tons. 

Value. 

New  Brunswick 

i           • 

•       13 

7.526 

60,255 

186 

15,.360 

$ 

130 

26,496 

160,367 

1,163 

79,384 

Quebec    

Ontario 

6,433 

45,852 

195 

9,132 

21,307 

143,259 

9W) 

38,280 

Manitoba 

British  CoIumbiH. 

Total 

61.612 

203,826 

33,330 

267,540 

Comparing  Tables  2  and  3  with  Table  1,  it  will  be  seen  that  previous 
to  1896  the  home  production  had  always  exceeded  the  imports ;  in  the 
latter  year,  however,  a  reversal  of  this  condition  of  affairs  took  place, 
and  although  the  production  of  1897  increased  22  per  cent  over  that 
of  1896,  the  imports  for  the  same  time  increased  over  35  per  cent  If^ 
then,  we  ignore  the  exports,  which  are  small,  the  consumption  in 
the  country  in  1897  was  composed  approximately  of  42  per  cent  home 
product  and  58  per  cent  imported. 


Digitized  by 


Google 


-] 


MINERAL  STATISTICS   AND    MINING. 


53   S 


COPPER.  OOPPRR. 

In  cotnmon  with  the  other  metals,  the  production  of  copper  in  the  P'o<l"c*io«^ 
Dominion  in  1897  shows  a  very  considerable  increase  over  1896.  In 
1897  the  production  was  13,300,802  lbs.,  valued  at  $1,501,660,  or  1 1*29 
cts.  per  lb.,  the  average  market  price  for  the  year  for  fine  copper  in 
New  York.  The  increase  over  1896  was  thus  3,907,790  lbs.  and 
$479,700  in  value,  being  nearly  42  per  cent  and  47  per  cent  re- 
spectively. Three  provinces  contributed  to  the  total  output,  the 
relative  proportions  being  about  as  follows  :  Ontario,  41  per  cent.., 
British  Columbia  40  per  cent,  and  Quebec  19  per  cent. 

Table  1,  below,  gives  the  production  of  the  metal  since  1886,  and 

shows  the  yearly  increases  and  decreases  in  percentages  as  well  as  in 

totals. 

Table  1. 

CJOPPER. 

Annual  Production.* 


Year. 

Lbe. 

Increase 

or 
Decrease. 

Value. 

IiiCiea.se 

or 
Decrease. 

Average 

Price 

per 

Pound. 

Lbe. 

% 

$ 

% 

1886 

1887 

1888 

1889 

1890 

1891 

1892..    .. 

1893. 

1894 

1895. 

1896 

1897 

.^505,000 
3,260,424 
5,562,864 
6,809,752 
6,013,671 
8,928,921 
7,087,275 
8,109,856 
7,737,016 
8,789.162 
9,393,012 
13,300,802 

244,576 
2,302,440 

6-99 
70-60 

$  385,550 

366,798 

927,107 

936,341 

947,153 

1,149,598 

818,580 

871,809 

739,659 

945,714 

1,021,960 

1,501,660 

Cts. 
11  00 

11-25 

18,752 
560,309 

4-86 
152-70 

16-66 

1,246.888 

22-40 

9,2.34 

om 

13  75 
15-75 

796,081 
2,915.250 

11-69 
48-40 

10,812 

1-15 

202,445 

21  37 

12-87 
11-55 
10-75 
9  56 
10-76 

1,841,646 
1,022,.S81 

20-62 
14-40 

b31,018 
53.229 

28-79 
6  50 

372,840 
1,052,146 

4-81 
13  59 

132,150 
206,055 

1515 
27-85 

603,850 

6-87 

76,246 

806 

10-88 

3,907.790 

41  60 

479,700 

46-94 

11-29 

! 

*  The  production  is  altogether  represented  by  the  copper  contained  in  ore, 
matte,  Aa,  produced  and  shipped,  valued  at  the  average  market  price  for  the  year  for 
fine  copper  in  New  York. 

NoTK.— In  the  above  table  increases  are  shown  underlined,  and  decreases  in  the 
ordinary  way. 
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Copper.  Prior  to  1894,  the  production  came  entirely  from  the  eastern  pro- 

Production.  vinces,  chiefly  from  Ontario  and  Quebec,  copper  mining  only  having 
begun  in  British  Columbia  in  that  year,  and  although  the  increase  of 
1897  over  1896  was  well  distributed  among  the  three  centres  of  pro- 
duction, at  the  same  time  the  total  increase  since  1893  must  be 
attributed  to  the  development  of  the  copper-bearing  ores  of  the  Pacific 
province.  The  total  increase  since  1893  was  5,190,946  lbs.,  while  the 
increase  in  British  Columbia  alone  during  the  same  period,  represented 
by  the  production  of  1897,  was  5,325,180  lbs. 

In  Table  2,  the  exports  of  copper  in  ore,  matte,  etc.,  by  provinces, 
are  given,  but  as  these  figures  are  somewhat  at  variance  with  the 
figures  of  production,  it  bein^  remembered  that  practically  all  the 
copper  is  exported,  no  comparison  between  the  two  tables  is  possible.'''' 


*The  discrepanciee  between  the  two  tables  result  from  differenoes  in  both  quantities 
and  values.  The  values  in  Table  1  are  similar  to  those  adopted  throughout  the 
Report  for  metallic  products,  viz :  the  final  market  value  of  the  metal,  while  in  the 
table  of  exports  (Table  2)  the  values  are  apparently  the  spot  values  placed  upon  the 
metal  at  the  point  of  shipment,  although  they  will  be  seen  to  vary  very  considerably  ;  as 
for  instance,  in  1897,  ranging  from  less  than  half  a  cent  per  pound  in  Ontario  to  nearly 
nine  cents  per  pound  in  British  Columbia.  The  figures  of  quantity,  however,  also 
show  large  discrepancies,  and  for  this  we  can  offer  no  explanation,  except  to  make  the 
suggestion  that  the  returns  to  some  of  the  customs  officers  are  not  as  correct  as  they 
nriight  be. 
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CJOPPEB. 

Exports. 


Digitized  by 


Google 


56  8 


GBOLOGIOAL  SUBTBT   OF  OANAOA. 


CJoppiR.  Tables  3  and  4  give  the  imports  of  oopper  for  the  fiscal  year,  the 

Imports.  two  tables  illustrating  respectively  the  consumption  of  the  crude 

metal  and  the  manufactured  product.  A  perusal  of  the  figures  shows 
very  considerable  variations  in  Canadian  consumption  of  copper,  the 
period  of  greatest  importation  being  about  1891,  while  the  last  two  or 
three  years  have  averaged  only  about  one-half  the  maximum.  These 
tables  do  not,  of  course,  necessarily  include  all  the  copper  imported 
into  or  consumed  in  the  country  ;  the  metal  enters  largely  into  the 
construction  of  electrical  and  other  machinery,  the  value  of  which, 
owing  to  the  limited  nature  of  the  data  available,  it  would  be 
impossible  to  estimate. 


Table  3. 

CJOPPKR. 

Imports  op  Pigs,  Old,  Scrap,  etc. 


Fiflcal  Year. 

Lbs. 

Value. 

1880 

1881 

31,900 

9,800 

20,200 

124,500 

40,200 

28,600 

82,000 

40,100 

32,300 

32,300 

112,200 

107,800 

34.^600 

168.300 

101,200 

72,062 

86,905 

$2,130 

1,157 

1,984 

20,273 

8.180 

2,016 

6,969 

2,507 

2,322 

3,288 

11,521 

10,462 

14,894 

16,331 

7.397 

6.770 

9,226 

1882 

1883. 

1884 

1885 

1886 

1887 

1888 

1889 

1890.   

1891 

1892 

1893 

1891 

1895               

1896 

IgoT /Copper,  old  and  scrap 

'  I  Copper  in  pigs.. 

Total,  1897 

42,100 
6,900 

4,565 
884 

49,000 

$5,449 
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Tablb  4. 

COPPBB. 

Imports  of  MANUFAcrruREs. 


Fiscal  Year. 


1880 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889 
1890. 
1891. 
1892. 
1893. 
1894. 
1895 
1896. 


Value. 


123,061 
159,163 
220,285 
247,141 
134,534 
181,469 
219,420 
325,365 
3a't,459 
402,216 
472,068. 
563,522 
422,870 
458,715 
175.404 
251,615 
285,220 


1897  -  -  ^ 


I 

Chopper,  in^ts,  sheets,   plates  and  sheathing, 

not  planished  or  coatea 

Copper  nails,  rivets  and  burrs 

wire  .   . .  , 

wire-cloth  

all  other  manufactures  of,  N.E.S. 

seamless  drawn  tubinff ^ 

in  bats,  rods  and  bolts  in  lengths  not 
less  than  six  feet 

rollers  for  use  in  calico  printing | . 


Pounds. 
1,725,100 
'228,4i5 


230,900 


160,321 

3,023 

29,330 

1,326 

26,528 
14,027 

30,030 
2 


Total,1897 I    $264,587 


Copper. 
Imports. 


Digitized  by 


Google 


58  s 


GEOLOGICAL   SURVEY   OF   CANADA. 


CJOPPBR. 


Ontario. 


Production  fhe  production  of  copper  in  Ontario,  as  given  in  the  Report  of  the 

Bureau  of  Mines  for  1897,  is  as  follows  : — 

Table  5. 

Copper. 

Onta  RIO : — Prodi  ction. 


1 

1 

Year. 

Pounds. 

Spot  Value. 

Final  Value. 

Total. 

Per  lb. 

Total. 

Per  lb. 

1892 

1893 

1894 

1895 

1896 

1897 

3,»i72,000 
2,862,000 
5,496,000 
4,731,000 
3,7.^6,000 
5,500,000 

232,135 
115,200 
195,750 
160,913 
130,660 
200,067 

Ct8. 

6  00 
403 
3-56 
3-40 
3  50 
8  63 

$ 

447,216 
307,865 
525,418 
509,056 
406,477 
620,950 

cts. 

U  55 
10  75 
9  56 
10  76 
10-88 
11-29 

The  production  of  1897  is  thus  seen  to  be  the  largest  on  record, 
although  only  exceeding  that  of  1894  by  two  tons.  The  increase  over 
1896  was  about  47  per  cent.  The  average  yearly  production  for  the 
six  years  tabulated  is  4,366,166  lbs.,  the  production  of  1896  being  less, 
and  that  of  1898  greater,  than  the  average.  The  spot  values  given  in 
the  table  are  the  values  placed  upon  the  ore  by  the  operators  at  the 
p>oint  of  production,  and  vary  from  one-third  to  one-half  of  the  final 
market  value  of  the  metal. 

The  quantity  of  ore  smelted  in  1897,  according  to  the  Report  of  the 
Ontario  Bureau  of  Mines,  was  96,093  tons,  and  the  copper  contents 
2,750  tons,  or  2*86  per  cent. 

British  Columbia. 

Although  copper  is  produced  in  British  Columbia  chiefly  in  connec- 
tion with  the  mining  of  the  precious  metals,  its  output  had  risen  from 
practically  nothing,  previous  to  1894,  to  over  40  per  cent  of  the  Domin- 
ion total  in  1896.  The  increaee  of  the  production  of  1897  over  1896, 
viz.j  1,506,624  lbs.,  or  39  per  cent,  though  still  quite  considerable,  is 
yet  much  less  than  that  recorded  for  the  previous  year  and  is  not 
quite  equal  to  the  increase  in  either  quantity  or  percentage  in  Ontario 
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for  the  same  period,  so  that  the  relative  proportion  contributed  by  Coppeb. 
Britis'h  Columbia  to  the  grand  total  still  remains  in  1897  about  the 
same  as  it  was  in  1896. 

The  statistical  details  are  ^iven  below  in  Table  6,  the  figures  of  pro-  Production 
duction  and  spot  values  being  taken  from  the  report  of  the  Minister 
of  Mines,  and  the  final  values  given  in  the  last  column  calculated  at 
the  same  rate  per  lb.  as  the  value  in  Table  1. 


Table  6.      • 
Copper. 
BRrrisH  Columbia  :— Pbodcotion. 


Calendar  Year. 


Coppf r  con- 
tained in 
ores,  inatU, 
&c. 


Lbe. 


1804 
1895. 


324,680 
952,840 


I 


1896 3,818,5.56 

1897 5,325,180 


Increase. 


Lb8. 


Spot  Value.  Final  Value. 


628,160  193 
2,8<;5,716  '  301 
1,506,624  I      39 


$  16,234 

47,642 

190,926 

266,2,58 


$  31,039 
102,526 
415,459 
601,213 


Nova  Scotia  and  New  Brunswick. 

In  Nova  Scotia   the  copper  deposits  which  have  attracted   most  Discovery  and 

developnieDt. 
attention  are  those  of  Coxheath,  near  Sydney,  Cape  Breton  Island. 

The  ore  in  this    case   occurs  as   deposits  of  copper-pyrites  in  pre- 

Cambrian  felsites.     Considerable  development  has  been  done  on  these 

deposits,  but  since  1894  work  has  been  at  a  standstill. 

At  LochabeVy  in  Antigoniah  County^  veins  of  spar  occur,  holding 
crystals  of  copper-pyrites,  mixed  with  carbonates  and  erubescite. 
These  were  tested  some  years  ago,  and  several  veins  from  one  and  a 
half  to  five  feet  wide  were  opened  up. 

Other  occurrences  of  copper  ores  are  known  both  in  Nova  Scotia 
and  New  Brunswick,  on  some  of  which  more  or  less  work  has  been 
done,  but  so  far  these  developments  have  not  resulted  in  the  inaugu- 
ration of  any  operations  of  economic  importance. 
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CoppiB.  Quebec. 

Discovery  and      The  production  of  copper  in   the   province  of  Quebec  is  derived 
development.  ^  *  *^  * 

from  the  pyrites  deposits  of  the  **  Eastern  Townships." 

The  two  producers  are  the  Capelton  Mine  and  the  Eustis  Mine,  to 
which  reference  is  made  under  the  heading  Pyrites. 

Ontario. 

The  copper  produced  in  Ontario  is  all  derived  from  the  Sudbury 
deposit,  the  ore  of  which  is,  however,  primarily  treated  for  nickel. 

In  1897  mining  operations  have  been  carried  on  by  the  Canadian 
Copper  Co.,  and  the  Trill  Mining  &  Manufacturing  Co. 

These  nickel-copper  deposits  have  been  studied  and  described,  and 
a  summary  of  these  descriptions  appeared  in  the  Report  of  this  Section 
for  1890  and  1891. 

Another  copper  property  is  being  developed  in  the  township  of 
Gould  on  the  Mississaga  River.  A  shaft  100  feet  deep  has  been  sunk 
with  drifts  at  the  bottom.  The  ore  is  said  to  carry  8  per  cent  in  copper, 
running  much  higher  in  places.*^ 

British  Columbia. 

In  Briti.^h  Columbia,  the  copper  production  came  almost  entirely 
from  Rossland  and  the  Hall  Mines  at  Nelson.  The  first-mentioned 
locality,  Trail  Creek  division,  contributed,  in  1897,  1,819,586  lbs.  of 
copper.  The  ore  of  this  camp  is  mainly  a  pyrrhotite  which  yielded 
an  average  of  1*32  per  cent  of  copper,  by  smelter  returns,  the  main 
value  of  the  ore  being  derived  from  the  gold  and  silver. 

The  contribution  of  the  Nelson  division  to  the  production  of  copper 
in  1897  was  2,237,921  lbs.,  extracted  from  an  ore  consisting  of  chaloo- 
pyrite,  bornite,  and  tetrahedrito,  in  a  varied  gangue  with  an  average 
copper  content  of  4  per  cent.  In  this  case  the  main  value  is  derived 
from  the  silver  content  of  the  ore. 

Besides  these  two  camps,  in  which  are  located  the  most  extensively 
worked  mines  of  the  province,  considerable  prospecting  work  was  done 
at  various  other  places.  The  following  notes  concerning  some  of  the 
new  discoveries  have  been  summarized  from  the  Report  of  the  Minister 
of  Mines  of  British  Columbia  for  1897. 


•Report  on  Bureau  of  Mines,  1897. 
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Several  copper-bearing  deposits,  which  are  at  present  low  grade,  Copper. 
have  been  brought  to  light  in  the  Boundary  Creek  district,  and  a  good 
deal  of  prospecting  was  done  at  Kamloops,  in  East  Kootenay  and  in 
Vancouver  Island  and  adjacent  islands. 

Mr.  McConnell  in  the  Summary  Report  of  the  Geological  Survey  Discovery  and 
for  1897  reports  as  follows  : —  eveopm 

"  West  of  the  main  Salmon,  near  the  head  of  a  branch  of  Baratt 
Creek,  is  the  Porto-Rico  claim.  It  consists  of  a  quartz  vein  averaging 
about  two  feet  in  width  and  traceable  for  700  feet,  carrying  pyrites, 
pyrrhotite,  chalcopyrite  and  mispickel.  ♦  ♦  ♦  It  is  situated 
west  of  the  Nisconlith  slates  in  the  basic  eruptive  series. 

'<  West  of  the  summit  between  Salmon  and  Kootenay  rivers,  and 
close  to  the  International  boundary,  is  situated  what  is  known  as 
Copper  Camp.  A  number  of  claims  have  been  located  here  along  the 
bands  of  dolomite  included  in  the  Selkirk  series.  The  leads  consbt 
of  quartz  veins  like  the  North  Star,  and  more  or  less  silicified  bands 
in  the  dolomite,  like  those  of  the  Hanna  and  B.C.  claims.  No  large 
ore-bodies  have  so  far  been  opened  up,  and  very  little  development 
work  was  being  done  at  the  time  of  my  visit.  *  *  *  The  ore  con- 
sists of  gray  copper  (tennantite)  and  galena,  distributed  irregularly 
through  the  vein.  The  pay-ore,  free  from  gangue,  is  stated  to  run 
$260  in  copper,  silver  and  gold.  ' 

*'  In  the  eastern  part  of  the  district  numerous  claims  have  been 
located  on  Goat,  La  France,  Lock  hart,  Crawford  and  other  creeks 
flowing  into  Kootenay  Lake,  but  I  had  no  opportunity  to  examine 
them." 

Kamloops  Division. — Prospecting  for  copper  and  some  develop- 
ment have  occurred  in  this  division,  at  Coal  Hill  and  vicinity. — 
The  ore  is  a  gabbro,  in  parts  impregnated  with  chalcopyrite,  iron- 
pyrites  and  magnetite;  an  occasional  good  body  or  shoot  is  en- 
countered.— The  development  work  done  so  far  has  not  proved  the  ore 
to  be  high  enough  in  gold  and  silver  to  justify  extensive  exploitation. 
— More  extended  work  may  probably,  however,  bring  to  light,  ore  of 
better  value. 

East 'Kootenay. — St  Maiy  River. — Several  finds  of  copper  ores  are 
reported  by  men  employed  as  prospectors  by  Captain  Petty,  on 
Pyramid  Creek. — Some  of  these  are  being  opened  up. — Among  the 
claims  are  : — Kerrin. — Altitude  6550  feet. — On  a  vein  of  milky-white 
quartz,  2  to  4  feet  wide,  changing  to  resin-coloured  quartz,  with 
calcite  and  a  small  amount  of  copper-pyrit<«8. — Comstock. — Altit^ude 
6600  feet. — Tlie  same  vein  enters  this  property.    Very  little  was  show- 
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CoppRR  ^"^  *^  ^^®  surface,  but  a  pit  was  sunk  on  a  small  decomposed  vein 

which  at  15  feet  had  widened  to  15  and  20  inches  of  galena,  chaloo- 
n*  t\  PJ"^  ^^^  pyrrhotite.    At  27  feet,  the  vein,  after  narrowing  to  nothing, 

development,  h  is  widened  to  5  feet. — Bayley, — Altitude  5900  feet. — Lower  down 
the  bluff,  to  the  west  of  the  Comstock,  is  another  vein  of  reddish  brown 
quartz  carrying  a  little  copper-pyrites. —  Walaingham. — Altitude  5,950 
feet. — Lying  east  of  the  Bayley  is  a  small  vein  of  calcite  18  to  30  inches 
wide,  in  which  some  copper-pyrites  was  found  near  the  surfaaj  but 
none  below  the  small  test  shaft.  15  feet  deep. — On  the  opposite  bluff, 
prospecting  was  being  done  on  several  claims,  on  which  the  veins, 
though  as  yet  small  in  size,  carried  copper  sulphides  and  in  one  case 
beautiful  samples  of  metallic  copper  in  quartz,  but  the  amount  was 
very  limited. — Among  these  claims  are  the  Albert^  Milton  and  Stella. 

Texofla  Island, — This  is  situated  in  the  Strait  of  Georgia  and  is 
about  30  miles  long,  with  an  extreme  width  of  five  and  a  half 
miles. — The  following  copper  deposits  are  specially  noted  here  ; — 
Copper  Queen  or  Van-Anda  Mine. — This  ore-body  consists  of  bornite 
and  some  chal  copy  rite,  with  gold  and  silver,  in  a  felspathic,  calcareous 
and  gai-netiferous  gangue.  There  has  been  developed  so  far,  on  this 
property,  an  ore-shoot  80  to  100  feet  long,  and  one  to  seven  feet  thick. 
— Several  hundred  tons  were  shipped  in  1897. — Raven. — On  this  pro- 
perty, a  shaft  sunk  98  ^eet,  and  a  drift,  have  revealed  five  feet  of 
chalcopyrite  mixed  through  the  greenish  altered  eruptive  rock  lying 
next  to  crystalline  limestone. 

Vancouver  Island.  — During  the  past  year  a  large  amount  of  pros- 
pecting has  been  in  progress,  at  different  points  of  the  Island  more 
especially  on  the  west  coast.  Here  t)ie  mountains  contiguous  to  Barclay 
and  Clayoquot  Sounds  and  Sidney  Inlet  have  been  attracting  much 
attention  because  of  the  discovery  of  copper-bearing  ores,  upon  some  of 
which  work  is  now  in  progress. — The  ores  are  both  massive  deposits 
of,  and  rocks  heavily  impregnated  with,  chalcopyrite  and  iron-pyrites 
carrying  low  values  in  silver  and  gold.  These  have  not  yet  passed 
the  developing  stage. — No  shipments  have  been  reported. 
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GRAPHITE. 


Graphite. 


The  history  of  the  graphite  mining  industry  of  Canada  is  well  illus-  Production, 
trated  by  the  figures  given  in  Table  1  below.  The  total  values  of  the 
different  grades  of  product  have  varied  much  year  by  year,  and  up  to 
1896,  it  will  be  noted  that  the  total  production  for  any  given  year 
never  attained  $10,000  in  value.  Great  variation  is  evident  also  in 
the  average  value  per  ton.  This  has  been  owing  to  the  varying  quan- 
tity of  the  products  of  different  years.  Because  of  the  confidential 
nature  of  the  returns  made  to  this  office  only  the  gross  totals  can  be 
given,  there  being  but  few  producers.  Thus  the  values  of  all  grades 
of  product  from  the  lowest  to  the  highest  have  had  to  be  lumped  toge- 
ther, from  material  used  for  paint  valued  at  $5  per  ton  to  the  highest 
grade  of  finished  graphite. 

A  large  increase  is  noticeable  in  the  figures  for  1897,  as  compared 
with  1896,  amounting  to  nearly  215  per  cent  in  the  quant^ity  and 
nearly  72  per  cent  in  the  value,  the  average  value  per  ton  being  less 
than  half  that  given  for  the  previous  year. 


Table  1. 

Graphite. 

Annual  Production. 

Calendar  Year. 

Tons. 

1886 

500 
300 
150 
242 
175 

fm 

167 
nil. 
3 
220 
139 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894» 

1895 

1896 

1897.    . 

436 

Value. 


$4,000 
2,400 
1,200 
3,160 
5,200 
1,560 
3,763 
nil. 
223 
6,150 
9,466 

16,240 


^Exports. 
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Gbaphitb.  Tables  2  and  3,  following,  are  self  explanatory,  but  the  data  given  are 

too  imperfect  to  enable  one  to  arrive  at  any  close  estimates  of  the 
home  consumption  of  the  finished  but  unmanufactured  products,  such 
as  would  be  turned  out  by  our  own  mines. 


Exports. 


Table  2. 
Graphite. 
Exports. 


Calendar  Year. 

XewBrunswick 

Ontai  io. 

i 
Queb.c        i  Nova  Scotia. 

1 

1 

Cwt. 

Value. 

1 
Cwt  lvalue. 

1 

Cwt.  [value. 

i 

1 

1  * 

;     

I 
Cwt.  1  Value. 

1 

1 

! 

j  1880 

8,142 

6, -294 

2,700 

6'.0 

400 

464 

1,224 

S 

3,586 

3,017 

1,080 

422 

160 

72 

449 

■ 

■■*22' 
329 

■■■I 

69 
1,087 
2,285 

$ 

' 

1887  

1  1888  

1889 



"'iio' 

1,369 

•••60- 
38 

■    *    ■  '     '  ' !  * 

1890 

'/^y^\K::::/^^:v//\\:'^::' 

1891 

1892 

1893 

;                    j 1 

4;596T3,443l.;::"'j:.;;;'. 

1894     . . 

223                1 

. .  1 . . .   . 

1895  

1896 .... 

1 
270 

8 
106 

4,825 
7,413 

j . . . 

1      351 

1 

ieo  ]  i,605 

1 

860 

1,286 

3,240 

1.702 
5 

^^^iManufactu'd 



1,332 

850 

1,286 



1.332 

3,240 

1,707 
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Graphitk. 

Imports  op  Raw  and  Manufactured  Plumbago. 
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Graphite. 
Imports. 


Fiscal  Year. 

Plumbago. 

Manufactures  of 
plumbago. 

Black-lead. 

Other  Manu- 
factures. 

1880 

$1,677 
2,479 
1,028 
3,147 
2,891 
3,729 
5,522 
4,020 
3,802 
3,546 
3,441 
7,217 
2,988 
3,293 
2,177 
2,586 
2,866 

$18,055 
26,544  • 
^       25,132 
21,151 
24,002 
24,487 
23,211 
25,766 

7,824 
11,852 
10,276 

8,292 
13,560 
16,595 
17,614 
13,922 
18,434 

$2,738 

1,202 

2,181 

2,141 

2,152 

2,806 

1,408 

2,830 

22,604 

21,789 

26,605 

26,201 

23,085 

23,051 

16,686 

21,988 

19,497 

1881 

1882  

1883 

1884 

1886    

1886 

1887  

1888 

1889 

1890 

1891      

1892 

1893 

1894 

1895 

1896 

rPlumbaflro.  crude     

$1,406 

ifiOT  J  Black-lead        

$17,863 

**$  5,966" 
14,768 

1097   <  piumbaffo,  crucibles 

VPlumbago,  manufactures  of ,  N.E.S. 
Total,  1897 

$1,406 

$17,86;^ 

$20,674 

New  Brunswick,  Quebec  and  Ontario  were  the  three  contributors 
to  the  total  production  for  the  Dominion.  The  production  in  New 
Brunswick  was  of  low-grade  material  used  in  the  manufacture  of  mi- 
neral pigments.  In  Quebec  two  mines  and  works  were  operated  in 
the  Buckingham  district  in  Labelle  county.  These  were  the  North 
American  Graphite  Company  and  the  Buckingham  Company. 

The  mines  of  these  two  concerns  are  situated  close  together  near 
Donaldson  Lake  in  Buckingham  township.  They  are  both  provided 
with  mills  for  extracting  the  graphite  from  the  rock  in  which  it  occurs, 
and  produce  a  number  of  different  grades  of  finished  graphite  for 
foundry  facings,  paint  stock  and  the  manufacture  of  crucibles,  lubri- 
cants, etc. 

In  Ontario,  the  only  operator  making  any  return  was  the  Ontario 
Graphite  Co.  with  mine  in  Brougham  township,  Renfrew  county,  and 
works  at  Ottawa. 
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Gbafhiti.  Mr.  A.  A.  Cole,  B.A.Sc.,  made  a  preliminary  study  of  theoccurrenoe 

of  the  graphitic  deposits  in  Qaebec.  His  results  are  given  in  the 
subjoined  short  report  by  him.  To  arrive  at  any  final  oondusioii 
would  require,  however,  a  much  more  complete  study  than  the  time 
at  his  disposal  would  allow,  especially  in  view  of  the  obstacles  to 
complete  investigation  presented  by  the  cover  of  bush  and  soiL 

During  the  autumn  of  1897  the  graphite  properties  of  three  com- 
panies were  visited,  situated  in  Buckingham  township,  Labelle  county, 
Quebec.  These  were  the  North  American  Graphite  Company,  the 
Buckingham  Company,  and  the  Walker  Mining  Company.  At  each 
point  surveys  were  made  connecting  the  principal  graphite  pits,  and 
where  possible  the  general  geological  relations  were  investigated. 

North  American  Graphite  Company. — Thb  company's  works  are 
situated  near  the  north-east  comer  of  lot  28,  range  YI.  of  Bucking- 
ham, eight  miles  from  the  Canadian  Pacific  Railway  station  at 
Buckingham  village.  This  is  the  nearest  point  of  shipment.  The 
mill  is  the  principal  building  of  the  group  and  with  it  are  connected 
the  dryer  and  engine  houses.  The  other  buildings  are  storehouses, 
repair  shops,  boarding  house,  ete.  Water  to  supply  the  boilers,  etc.,  is 
obtained  from  a  small  pond  to  the  west  of  the  mill.  The  works  are 
lighted  throughout  by  electricity.  The  ore  passes  successively  through 
the  crusher  and  stamps  and  then  to  the  buddies,  where  most  of  the 
foreign  matter  is  separated  from  the  graphite.  This  impure  graphite 
is  then  dried,  ground  and  final  separation  is  made  by  means  of  bolts, 
fans  and  air  chambers  in  which  the  different  grades  of  graphite  settle 
by  gravity. 

Pit  No,  1, — This  pit  is  close  to  the  mill  with  which  it  is  connected 
by  a  tramway.  It  is  an  open-cut  for  about  100  feet,  and  is  then  con- 
tinued into  the  hill  as  a  drift  for  30  feet.  At  the  southern  end  of 
this  drift  a  small  shaft  was  sunk  on  the  deposit,  but  this  could  not  be 
seen  when  visited  as  the  pit  was  full  of  water.  The  walls  of  the  pit 
are  of  rock  composed  for  the  most  part  of  bluish-gray  quartz  contain- 
ing small  particles  of  pyrite,  which  on  decomposition  produce  a 
rusty  appearance.  This  rock  has  in  some  places  a  well  developed 
jointing,  causing  it  to  break  into  rectangular  blocks.  The  ore  taken 
from  this  excavation  was  what  is  known  as  *'  disseminated,  "  but  very 
*  little  graphite  could  be  seen  as  the  pit  was  flooded  when  visited.     The 

pit  runs  in  the  direction  N.  10"  E.* 

Pit  No,  ^.— Pit  No.  2,  is  above  No.  1  and  a  little  to  the  west  of  it 
at  the  entrance,  but  it  runs  in  the  direction  of  N.  5**  W.  so  that  it  passes 
over  part  of  No.  1. 

*The  bearings  given  throughout  this  description  are  all  magnetic. 


Digitized  by 


Google 


*»^"-]  MINERAL  STATISTICS   AND    MINING.  67    8 

It  is  an  open  cutting,  110  feet  long,  at  the  southern  end  of  which  Graphitil 
two  drifts  have  been  run  into  the  eastern  face.  The  southern  end 
and  both  of  the  drifts  show  considerable  '*  disseminated  "  ore.  The 
graphite  is  found  in  highly  quartzose  rock  as  in  No.  1.  The  ore  is 
richest  in  certain  streaks  which  show  no  definite  lines  of  demarcation 
from  the  surrounding  rock,  but  gradually  merge  from  rich  to  poor  and 
then  to  barren.  Still  the  richest  of  the  ore  sometimes  passes  suddenly 
into  rock  that  is  quite  barren,  so  that  it  is  beneficial  to  prepare  all 
ores,  for  the  mill,  even  the  richest,  by  careful  cobbing.  On  the  western 
side  of  this  pit  some  much  contorted  gneiss  occurs,  which  does  not 
appear  on  the  eastern  side. 

Pit  No.  3. — This  is  an  exposure  of  "  disseminated  "  ore  which  occurs 
about  200  yards  to  the  south  of  No.  2.  The  ore  has  been  followed 
continuously  for  about  60  feet  and  is  contained  in  a  band  from  two  to 
three  feet  wide.  The  deposit  has  been  uncovered,  but  very  little  other 
work  has  been  done.  The  general  run  of  the  deposit  is  N.  35*  E., 
with  a  steep  dip  to  the  south.  Well  banded  gneiss  appears  to  the 
west  of  this  pit  with  a  strike  N.  40'  E.  dip  63*  to  the  S.E.  The  band 
containing  the  graphite  seems  to  lie  on  the  top  of  this  gneiss,  and  to 
follow  its  strike  and  dip. 

Pits  No.  Jf^  5  and  6. — About  half  a  mile  to  the  south  of  the  mill 
and  pits  already  described,  other  pits  and  workings  (Nos.  4  to  8)  are 
found.  They  are  situated  at  the  top  of  a  steep  rocky  blufi*  rising  to  a 
height  of  several  hundrel  feet  a  short  distance  from  the  north-east 
shore  of  Twin  Lake.  These  pits  were  opened  in  prospecting  for 
the  outcrop  of  the  ore-body.  They  are  shallow  openings,  and  very 
little  ore  seems  to  have  been  found. 

Pit  No.  7. — To  the  south  of  No.  6,  on  the  brow  of  the  hill,  the 
"  Big  Pit"  No.  7  has  been  run  in  as  an  open-cut  towards  the  north. 
The  ore  found  in  this  pit  was  "disseminated."  The  deposit  was  only 
a  few  inches  wide  at  the  surface,  but  it  gradually  increased  in  width, 
it  is  said,  to  1 2  or  15  feet.  At  the  mouth  of  the  drift  leading  to  the  pit, 
a  shaft  was  sunk  45  feet,  in  which  ore  was  said  to  be  found  all  the 
way  down.  At  the  north-west  comer  of  this  pit,  the  rocks  are  seen 
to  form  an  anticlinal  fold,  the  dip  showing  to  the  east  and  west  on 
either  side  of  the  axis  of  the  fold,  which  axis  seems  to  have  a  dip  of 
about  28'  in  a  southerly  direction.  Owing  to  this  structure  the 
graphite  band  shows  as  a  sort  of  cloak  overlying  a  boss  of  massive 
quartzose  rock  similar  to  that  found  in  pit  No.  1.  Gneiss  containing 
mica  and  graphite  and  weathering  rusty  overlies  the  ore.  The  ore- 
band  where  exposed  to  the  weather  is  very  much  decomposed.  The 
general  run  of  the  opening  is  N.  10*  E.  with  a  dip  of  45*  toward  the 
5i 
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east,  and  this  may  be  taken  as  representing  the  strike  and  dip  of  the 
deposit  worked,  as  the  opening  followed  the  ore.  A  cross-cut  has  been 
carried  a  few  feet  into  the  eastern  wall  about  100  feet  in  from  the 
mouth  of  the  main  opening.  The  ore  is  here  mostly  '*  disseminated," 
but  some  pure  graphite  also  occurs.  At  the  mouth  of  the  pit  a  trap 
dyke  was  cut  through.  No  connection,  however,  between  this  and  the 
graphite  deposit  was  observed.  Two  little  pits  about  25  yards  to  the 
west  of  No.  7  show  crests  of  very  sharp  anticlinal  folds.  Here  also 
the  ore  overlies  the  massive  quartzose  rock. 

Pit  No,  8. — To  the  east  of  No.  7  is  a  pit,  opened  on  a  cross  vein  of 
pure  graphite,  that  runs  in  the  direction  S.  80*  E.,  and  is  nearly  ver- 
tical. The  soubh  wall  is  gneiss  lying  almost  flat,  while  the  north  wall 
is  composed  of  a  massive  quartzose  rock,  probably  a  granite.  The 
vein  was  worked  out  pretty  thoroughly  as  far  as  followed,  and  all 
the  graphite  that  is  now  to  be  seen,  as  far  down  as  the  water,  is  a  thin 
coating  on  the  north  wall.  At  both  ends  of  the  opening  the  contact 
could  not  be  seen  on  account  of  the  loose  rock  and  rubbish.  Appa- 
rently, therefore,  the  ore  occurs  in  this  instance  either  immediately  at 
the  contact  of  the  massive  rock  with  the  gneiss,  or  within  three  feet 
of  it. 

Buckingham  Company. — The  mill  of  the  Buckingham  Company 
is  situated  on  lot  26,  range  V I.  of  Buckingham,  seven  miles  from  the 
Canadian  Pacific  Railway  station.  At  this  mill  the  oie  is  first  roasted, 
to  drive  off  moisture  and  sulphur  and  to  make  the  rock  easier  to 
crush.  The  subsequent  process  of  treatment  for  the  separation  of  the 
graphite  is  entirely  a  dry  method.  After  roasting  and  crushing  the 
ore  passes  through  rolls  and  then  to  the  bolts,  etc,  where  the  final 
separation  is  performed.  The  pits  of  this  company  are  located  on  lots 
26  and  27,  range  VI.,  Buckingham,  and  are  numbered  from  nine  to 
eighteen  in  the  following  description  : — 

Pit  No.  9. — A  small  opening  was  made  at  the  side  of  the  road 
between  the  North  American  Graphite  Company's  and  the  Bucking- 
ham Company's  mills.  Two  narrow  streaks  of  graphite  were  found 
on  the  surface,  but  at  a  depth  of  3  feet  these  met  and  then  disap- 
peared, so  sinking  was  discontinued. 

Pit  No.  10, — To  the  south  of  No.  9  and  about  a  quarter  of  a  mile 
from  the  main  road,  a  vein  of  pure  graphite  was  found,  which  was 
said  to  be  eighteen  inches  wide  at  the  surface.  A  pit  has  been  sunk 
on  this  vein,  but  at  its  present  depth  of  70  feet  the  graphite  has 
separated  into  several  seams  only  a  few  inches  wide.  The  strike  of 
the  pit  which  has  followed  down  on  the  vein  is  N.  85"  W.  with  a  dip 
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of  75**  to  the  south.  The  rock  forming  the  north  w^l  of  this  pit  is  a  GBAPHm. 
massive  granite.  To  the  north  and  east  of  the  pit  at  the  surface,  the 
exposures  that  were  found  consisted  of  rusty-weathering  gneiss.  The 
relations  between  the  granitic  and  gneissic  rocks  were  not  determined. 
The  present  walls  of  the  pit  show  a  thin  coating  of  calcite  in  many 
places,  and  on  the  southern  wall,  near  the  present  working  face,  a  num- 
ber of  small  apatite  crystals  are  to  be  seen  in  the  calcite.  From  an 
examination  of  the  dump  a  light-coloured  felspar  appears  to  be  the 
principal  gangue  rock.  The  pit  is  54  feet  long,  from  5  to  20  feet 
broad,  and  its  greatest  depth  is  70  feet 

Pit  No.  11, — This  is  a  small  opening  about  10  feet  square  and  8 
feet  deep.  The  ore  is  '*  disseminated ''  and  the  ore-zone  varies  from  2 
to  18  inches  in  width,  following  roughly  the  strike  of  the  surrounding 
rocks,  viz.,  N.  25"  E.  with  a  dip  of  60"  S.  E. 

Pits  No8,  12-15, — These  four  pits  from  which  some  "  disseminated  " 
ore  was  taken  several  years  ago,  are  situated  close  to  the  mill,  but  they 
have  not  been  worked  lately.  Nos.  12,  14  and  15  were  full  of  water, 
and  the  rocks  at  all  were  much  decomposed,  so  that  their  structure 
could  not  be  definitely  determined. 

Pit  No,  16. — The  pit  in  which  the  most  work  has  been  done  lately 
is  the  "  Big  Pit "  No.  16  on  the  side  of  the  slope  to  the  south-west  of  the 
mill.     The  opening  is  about  70  feet  long,  running  in  the  direction  of 
N.  50°  K     The  south-east  side  is  composed  of  a  granite,  which  at  the 
surface  is  very  coarse  graiced  and  contains  a  large  amount  of  felspar. 
The  ore-band  was  found  to  slope  gently  towards  the  east  showing  folds 
of  which  the  axes  run  east-and-west.     The  pit  was  sunk  through  the 
deposit,  which  could  thus  be  seen  in  section  in  the  sides.     On  the  eas 
face  ore  shows  in  section  from  2  to  4  feet  in  thickness.     It  runs  alon; 
at  the  bottom  of  the  pit,  and  then  turns  up  almost  perpendicularly  fo 
about  12  feet,  when  it  suddenly  narrows  to  about  an  inch,  twisting  t 
the  south  into  a  horizontal  attitude  for  several  feet.    It  then  gradually 
widens  and  reassumes  a  perpendicular  position.     A  small  graphite- 
bearing  zone  can  be  followed  all  along  the  north-west  side  of  the 
opening  where  it  is  underlain  by  the  granite  and  overlain  by  the  rusty 
gneiss.     A  few  feet  to  the  east  of  the  main  opening  a  shaft  has  been 
sunk  35  feet,  which  shows  a  continuation  of  the  graphite  zone  towards 
the  mill.     The  ore  is  "  disseminated ''  as  in  the  main  pit     The  shaft 
is  about  8  feet  in  diameter. 

Pit  No,  17, — To  the  south-west  of  No.  16  and  at  the  brow  of  the 
southern  slope  of  the  same  hill  towards  Donaldson  Lake,  pits  Nos.  17 
and  18  have  been  opened.     No.  17  is  about  sixty  feet  long  and  varies 
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Gbaphitk.  ^^  depth  from  twe&ty  to  forty  feet.  The  ore  is  "  disseminated  "  and 
the  ore-body  varies  in  width  from  two  to  three  feet,  dipping  steeply 
towards  the  west.  The  exposed  surface  of  the  ore  is  much  decom- 
posed and  forms  a  loose  ochrey  sand.  The  gneiss  to  the  west  of  the 
deposit  has  a  strike  of  N.  26**  E.  dipping  westerly  at  70*. 

Pit  No,  18, — Pit  No.  18  is  an  open  cutting  to  the  south-east  of  No. 
17.  It  is  about  thirty  feet  square  and  from  ten  feet  deep  at  its 
southern  extremity  increasing  to  thirty  feet  towards  the  north  as  it 
runs  into  the  hill.  The  rusty- weathering  gneiss  is  the  principal  rock 
to  be  seen  at  this  opening,  but  both  it  and  the  ore-zone  are  so  much 
decomposed  that  the  strike  and  dip  could  not  be  determined  with  any 
degree  of  certainty. 

Walker  Mine.  Walker  Mining  Company, — The  works  of  the  Walker  Mining  Com- 
pany are  situated  on  the  southern  half  of  lot  19,  range  VIII.  of 
Buckingham,  seven  miles  to  the  north-west  of  the  Canadian  Pacific 
Railway  station  at  Buckingham.  The  mill  is  well  located  in  the 
valley  of  a  small  stream,  which  gives  a  constant  supply  of  water  for 
boilers,  buddies,  etc.  The  method  of  working  the  ore  is  a  wet  process. 
After  crushing  and  stamping,  the  ore  passes  to  the  buddies.  The 
final  separation  is  made  dry,  by  bolts,  etc. 

Thirty  one  pits  or  openings  noted  were  numbered  from  the  north- 
east towards  the  south-west. 

Pit  No  1, — In  the  northern  half  of  lot  19,  range  VIII.,  a  small 
deposit  of  pure  graphite  was  found,  eighteen  inches  square  with  two 
small  veins  leading  from  it.  A  shaft  was  sunk  eight  feet  deep,  at 
which  depth  the  graphite  gave  out  and  the  sinking  was  discontinued. 
An  exposure  of  white  crystalline  limestone  was  found  a  few  yards  to 
the  N.  E.  of  this  pit. 

Pits  No8.  2  to  6, — These  are  small  prospecting  openings  showing 
some  rich  "  disseminated  "  ore  in  rusty-weathering  gneiss. 

Pit  No.  7. — An  opening  five  feet  square  and  three  feet  deep,  in 
which  several  small  vens  of  pure  graphite  occur. 

Pit  No.  8, — This  is  the  largest  pit  on  the  property.  The  pit  lies  to 
the  west  of  the  mill  with  which  it  is  connected  by  a  tramway  1 100 
feet  long.  A  drift  has  been  run  into  the  side  of  a  hill,  in  which  the 
tramway  has  been  laid  for  sixty  feet.  This  leads  into  a  large  chamber 
from  which  most  of  the  ore  that  has  been  treated  at  the  mill  was 
obtained.  The  chamber  is  about  seventy-five  feet  long,  from  ten  to 
twenty  feet  wide  and  from  twenty  to  thirty  feet  high.     The  ore  is  a 
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rich  "disseminated"  graphite  and  occurs  in  a  gabbroforthe  most  part.  ^'Raphith. 
Small  patches  of  pjrite  are  frequently  found  in  this  gabbro.     On  the 
north  side  of  the  pit  a  mass  of  crystalline  limestone  was  found,  asso- 
ciated with  which  was  graphitic  gneiss  weathering   rusty.     All  the 
rocks  at  this  pit  are  much  contorted. 

Pit  No,  9. — This  is  a  shallow  stripping  one  hundred  and  twenty 
feet  long  down  the  slope  of  a  hill  to  the  south  of  No.  8.  The  rock 
encountered  was  a  rusty- weathering  gneiss,  rich  enough  in  graphite  to 
be  worked  as  a  "  disseminated  "  ore.  The  opening  was  made  on  the  apex 
of  a  small  anticlinal  fold,  and  ore  was  found  on  both  sides  of  the 
stripping. 

Pit  No,  10, — To  the  north-west  of  No.  9  a  small  pit  was  opened 
several  years  ago  from  which  some  pure  graphite  was  taken.  No  work 
has  been  done  here  recently,  and  the  graphit^e  could  not  be  seen  in 
place. 

Pit  No,  11. — The  ore  at  this  opening  was  pure  graphite,  and  was 
found  spread  over  the  surface  of  a  granite  mass  rising  abruptly  out  of 
a  swamp.  Immediately  to  the  north  of  this  opening  is  a  large  mass  of 
crystalline  limestone,  which  can  be  followed  almost  continuously  to  the 
south  shore  of  Devine  Lake.  The  little  rocky  island  in  the  middle 
of  this  lake  is  also  limestone,  apparently  a  continuation  of  the  same 
band.  This  same  limestone  band  was  followed  south  between  the 
groups  12  to  15  and  17  to  20.  Beyond  No.  20,  there  was  an  outcrop 
of  limestone  which  was  thickly  studded  with  inclusions.  One  of 
these  inclusions  was  particularly  noted.  It  was  three  feet  long  and 
from  one  to  two  feet  thick,  and  was*  similar  in  structure  and  appear- 
ance to  the  rusty  gneiss  so  frequently  found  associated  with  the 
graphite.  Around  this  inclusion  was  wrapped  a  thick  coating  of 
almost  pure  graphite. 

Xo8,  12  to  20, — Pits  No,  12  to  15  inclusive  are  all  small  prospecting 
openings  in  rusty-weathering  graphitic  gneiss,  while  No.  16  to  20  are 
small  openings  on  little  veins  of  graphite  with  a  little  disseminated 
ore. 

Pit  No.  21. — At  No.  21  the  surface  drift  has  been  removed,  uncov- 
ering several  small  graphite  veins  running  in  different  directions 
through  the  rusty  gneiss. 

Pits  No8.  22  to  27. — Nos.  22  to  27  form  a  group  of  pits  on  which  con- 
siderable work  has  been  done.  The  depth  of  these  pits  ranges  from 
five  to  twenty  feet.     The  ore  obtained  was  all  pure  vein-graphite. 

Pits  Nos,  28  to  81, — These  four  pits  are  also  openings  on  pure  graphite 
veins,  and  are  very  similar  to  those  of  the  last-mentioned  group.     The 
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Graphite.  lyQ^^  showing  of  pure  vein-graphite  seen  on  the  whole  property  was  in 
pit  No.  23.  Here  the  vein  varies  in  thickness  from  four  to  six  inches 
of  pure  graphite  of  the  columnar  variety. 

General  Remarks. — The  properties  of  the  North  American  Graphite 
Company  and  the  Buckingham  Company  were  so  covered  by  under- 
brush, that  it  was  hard  to  work  out  the  geological  relations  in  much 
detail.  At  the  Walker  Mining  Company's  property,  however,  there 
are  more  clearings,  and  rock  exposures  are  there  more  readily  accessible. 
The  country  is  hilly,  but  in  few  places  is  it  greatly  elevated.  Small 
valleys  alternate  with  hills  often  several  hundred  feet  high.  The 
general  trend  of  the  small  hill  ranges  on  this  property  is  north-and- 
south.  The  zone  in  which  the  graphite  is  found  has  Ixjen  traced  across 
the  property  of  this  company  from  the  north-east  to  the  south-west, 
from  Devine  Lake  to  the  north-east  corner  of  lot  22,  range  VII.  of 
Buckingham.  It  is  bounded  on  the  north-west  and  south-east  by 
bands  of  limestone  which  were  traced  more  or  less  continuously  along 
its  whole  course.  Beyond  the  limestone  the  usual  gneiss  and  massive 
granite  of  the  Lauren tian  are  found,  free  fix)m  limestone  for  the  most 
part. 

SilUmanite  gneiss  is  the  prominent  feature  of  the  graphite-bearing 
rocks.  This  gneiss  in  places  becomes  thickly  impregnated  with  flakes 
of  graphite  forming  a  graphitic  gneiss,  which  can  often  be  worked  as 
a  **  disseminated  "  ore  of  graphite.  This  graphitic  enrichment  always 
occurs,  so  far  as  observed,  where  the  gneiss  comes  in  contact  with 
massive  igneous  rocks,  such  as  granites  and  gabbros.  The  graphite  is 
not  confined  to  the  gneissic  banda^  but  often  extends  into  the  adjacent 
rock,  as  in  the  case  of  tlie  "  Big  Pit,"  No.  8,  of  the  Walker  Mining 
Company,  where  it  is  found  most  abundantly  in  a  gabbro,  though  it  is 
also  found  in  this  pit  in  the  gneiss.  In  some  places  the  gneiss  i<  found 
lying  flat,  but  <4enerally  it  is  much  contorted,  disclosing  sharp,  quickly 
alternating  anticlinal  and  synclinal  folds.  The  "disseminated*'  ore  often 
contains  small  amounts  of  pyrite  which  on  exposure  to  the  atmosphere 
readily  decompose,  making  the  rock  disintegrate  and  impartin;^;  to  it  a 
ru<^ty  appearance.  This  will  explain,  in  part  at  least,  why  the  graphite- 
bearing  rock  at  the  surface  is  almost  always  more  decomposed  than  the 
surrounding  rocks.  This  fact  is  made  use  of  by  prospectors  who  are 
always  on  the  lookout  for  the^e  much  weathered  bands.  This  decom- 
posed ore  when  struck  with  a  hammer  or  pick  feels  greasy,  showing  a 
steel-gray  metallic  streak  of  graphite,  and  cuts  out  like  cheese,  having 
lost  its  hardness  and  brittleness. 

In  the  case  of  the  veins  of  pure  graphite,  the  associated  rocks  are 
the  same  as  found  with  the  **  disseminated  "  ore,  viz.,  rusty  gneiss  and 
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such  igneous  rocks  as  graniteb  and  gabbros.  These  veins,  in  most  of  Graphite. 
the  instances  observed,  were  in  an  almost  perpendicular  position. 
Sometimes  the  vein  divides  up  into  several  smaller  veins,  and  in  this 
case  it  seems  to  be  the  granite  that  is  cut  into,  and  the  rock  included 
between  the  veins  is  a  very  pure  bluish-gray  transparent  or  trans- 
lucent felspar.  The  pure  vein-graphite  Fometimed  has  a  flaky  struc- 
ture, but  is  generally  fibrous  or  columnar,  the  fibres  running  across 
the  vein  at  right  angles  to  the  walls.  The  graphite  found  in  these 
veins  is  almost  free  from  impurities. 

A  few  small  crystals  of  apatite  were  found  at  the  pure  graphite  pit 
of  the  Buckingham  Company  (No.  10),  and  also  at  a  similar  pit  of  the 
Walker  Mining  Company.  Otherwise,  wherever  apatite  was  found  in 
more  considerable  quantity,  the  rocks  were  entirely  different  in  cha- 
racter from  those  always  found  in  association  with  the  graphite  depo- 
sits. 

A  trap  dyke  was  noted  at  the  entrance  of  Pit  No.  7  of  the  North 
American  Graphite  Company,  running  east-and-west,  and  was  again 
seen  on  the  road  to  the  ea8t.  A  similar  exposure  was  found  in  front 
of  the  mill  of  the  Buckingham  Company,  possibly  a  continuation  of 
the  same.  The  only  trap  dyke  found  on  the  Walker  Mining  Company's 
property  was  on  the  southern  shore  of  McLean  Lake,  on  lot  19,  range 
IX.,  Buckingham,  but  this  was  quite  beyond  the  rocks  in  which  the 
graphite  deposits  occur.  As  far  as  could  be  determined,  therefore, 
these  dykes  do  not  appear  to  have  any  necessary  connection  with  the 
graphite  deposits. 

GYPSUM.  GVP8UM. 

The  mining  of  gypsum  in  Canada  during  the  year  1897,  ha«  been  Production, 
still  confined  to  the  provinces  of  New  Brunswick,  Nova  Scotia  and 
Ontario.  According  to  the  returns  received  from  the  various  oper- 
ators, there  was  produced  last  year,  including  the  various  products, 
viz.,  crude  gypsum,  calcined  plaster,  land  plaster,  plaster  of  Paris  and 
terra  alba,  a  total  of  239,691  tons,  valued  at  $244,531,  as  compared 
with  207,032  tons  and  $178,061  in  1896.  The  incrpases  were  32,659 
tons  or  15*7  per  cent,  and  $66,470  or  37  3  per  cent  respectively,  the 
greater  increase  in  the  value  being  accounted  for  by  the  larger  propor- 
tion of  the  more  highly  manufactured  material,  plaster  of  Paris, 
included  in  the  1897  total. 

The  statistics  of  production  for  the  past  twelve  years  are  given  in 
Table  1,  below,  and  a  column  has  been  added  showing  the  average 
price  per  ton  foB  each  year.      In  considering  these  average  prices, 
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however,  it  must  be  remembered  that  each  year's  total  is  made  up  of 
products  of  different  values,  so  that  the  average  price  would  vary  not 
only  with  the  market  price  of  the  material,  but  also  according  to  the 
proportion  of  the  differently  valued  products  entering  into  the  total. 


Table  1. 

(JypsuM. 

Annual  Prodoction. 


Calendar  Year. 


( 


1886. 

1887.. 

1888. 

1889.. 

1890. 

1891.. 

1892. 

1893.. 

1894.. 

1895.. 

1896.. 


Tons. 


Valqe. 


Average 

price 
per  ton. 


162,000 
154,008 
175,887 
218.273 
226,509 
203,605 
241,048 
192,508 
223,631 
226,178 
207.032 


{Nova  Scotia 
New  Brunswick. 
Ontario 


166,572 

82,668 

1,461 


Total,  1897. 


239,691 


8178,742 
157,277 
179,398 
205,108 
194,033 
206,251 
241,127 
196,150 
202,031 
202,608 
178,061 


121,754 

118,116 

4,661 


$244,531 


$1.10 
1.02 
1.01 
0.96 
0.86 
1.01 
1.00 
1.02 
0.90 
0.89 
0.86 


0.78 
1.43 
3.19 

$1.02 


So  far  as  the  production  of  1897  is  concerned,  somewhat  more 
detailed  information  is  available,  and  the  output  of  the  various  pro- 
ducts, together  with  the  average  pri  je  per  ton  of  each,  may  be  stated  as 
follows  : — 


Product.  Tons. 

Crude  gypsum 228,416 

Calcined  and  land -plaster  ....      1,956 
Plaster  of  Paris  and  terra  alba     9,319 


Value.      Value  per  Ton. 
$187,918       $0  82 
4,753         2  43 
51,860         5  56 


239,691       $244,531       $1  02 

In  connection  with  the  above  production,  a  consideration  of  the 
labour-cost  may  be  of  interest,  though,  unfortunately,  a  statement  of 
the  actual  amount  paid  in  wages  is  not  available.  Few,  if  any,  of  the 
quarries  are  worked  during  the  whole  year  and  many  of  them  for  a 
few  months  only.  If  then  the  work  of  a  man  for  a  month  be  taken 
as  a  unit,  the  labour  cost  may  be  stated  as  about* 5, 748  units,  which 


Digitized  by 


Google 


1 


MINERAL  STATISTICS   AND   MINING. 


75   S 


is  equivalent  to  saying  that  the  mining  of  the  g3rp8um  would  require  Gypsum. 
the  labour  of  497  men  working  continuously  during  the  year. 

Table  2  is  given  as  supplementing  Table  1,  and  shows  the  annual 
production  by  provinces.  Nova  Scotia,  it  will  be  seen,  has  by  far  the 
largest  output,  although  in  point  of  value  it  is  very  closely  approached 
in  1897  by  New  Brunswick.  The  production  in  Ontario  is  compara- 
tively small. 

Table  2. 

Gypsum. 

Anndal  Proddotion  by  Provinces. 


Calendar 
Year. 

Nova  Sootia. 

New  Brunswick. 

Ontario. 

Total. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

.___ 

162,000 
154.008 
175,887 
213,273 
226,509 
203,605 
241,048 
192,568 
223,631 
226,178 
207,032 
2.'^9,691 

Value. 

1886 

$ 

$ 

$ 

$ 

178,742 
157,277 
179,393 
205,108 
194,033 
206,261 
241,127 
196,150 
202,031 
202,608 
178,061 
244,531 

1887 

1888  ..   . 

1889 

1890 

1891 

1892  

1893 

1894 

1895 

1896 

1897 

116,346 
124,818 
166,025 
181,285 
161,934 
197,019 
152,754 
168,300 
156,809 
136,590 
155,572 

116,346 
120,429 
142,860 
154,972 
153,956 
170,021 
144,111 
147,644 
133,929 
111,251 
121,754 

29,102 
44,369 
40,866 
39,024 
36,011 
39,709 
36,916 
52,962 
66,949 
67,137 
82,658 

29,216 
48,764 
49,130 
30,986 
33,996 
66,707 
41,846 
48,200 
63,839 
59,024 
118,116 

8.560 
6,700 
7,382 
6,200 
5,660 
4,320 
2,898 
2,369 
2,420 
3,306 
1,461 

ii,7i5 

10,200 

13,128 
8,075 

18,300 
5,399 

10,193 
6,187 
4,840 
7,786 
4,661 

Production  by 
provinces. 


The  exports  of  crude  and  ground  gypsum  are  given  in  Tables  3  and 
4  respectively.  CJomparing  with  Table  2  it  will  be  immediately  evident 
that  a  large  proportion  of  the  product  of  Nova  Scotia  and  New  Bruns- 
wick is  exported,  the  crude  material  being  sent  to  the  United  States 
to  be  manufactured  into  plaster  of  Paris,  etc. 
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Table  3. 

Gypsum. 

Exports  of  Cbudb  Gypsum. 


Calen- 
dar 
Year. 

Nova' Scotia. 

Nkw 

Brunswick. 

Ontario. 

Total. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

1874 

67,830 

$   68,164 

67,830 

$  68,164 

1875 

86,065 

86,193 

5,420 

$6,420 

91,486 

91,613 

1876 

87,720 

87,590 

4,925 

6,616 

120 

$    180 

92,765 

94.386 

1877 

106,950 

93,867 

5,a% 

6,030 

111,980 

98,897 

1878 

88,631 

76,695 

16,335 

16,435 

489 

675 

105,465 

93,805 

1879 

95,623 

71,353 

8,791 

8,791 

679 

720 

104,993 

80,864 

1880 

125,685 

111,833 

10,376 

10,987 

875 

1,240 

136,936 

124,060 

1881 

110,303 

100,284 

10,310 

15,025 

657 

1,040 

121,270 

116,349 

1882 

133,426 

121,070 

15,597 

24,681 

1,249 

1,946 

150,272 

147,597 

1883 

146,448 

132,834 

20,242 

35,657 

462 

837 

166,152 

169,228 

1884 

107,653 

100,446 

21,800 

32,751 

688 

1,254 

130,141 

134.461 

1885 

81,887 

77,898 

15,140 

27,730 

525 

787 

97,552 

106.415 

1886 

118,985 

114,116 

23,498 

40,559 

350 

638 

142,833 

155,213 

1887 

112,557 

106,910 

19,942 

39,295 

226 

337 

132,724 

146,542 

1888 

124,818 

120,429 

20 

50 

670 

910 

125,508 

121,389 

1889 

146,204 

142,850 

31,495 

50,862 

483 

692 

178,182 

194,404 

1890 

145,452 

139,707 

30,034 

52,291 

205 

266 

175,691 

192.254 

1891 

143,770 

140,438 

27,536 

41,350 

6 

7 

171,311 

181,795 

1892 

162,372 

157,463 

27,488 

43,623 

189,860 

201,086 

1893 

132,131 

122,556 

30,061 

36,706 

162,192 

159,262 

1894 

119,569 

111,586 

40,843 

46,638 

160,412 

158,124 

1895 

133,369 

125,661 

56,117 

67,593 

189,486 

193,244 

1896 

116,331 

109,054 

64,946 

77,535 

181,277 

186,589 

1897 

122,984 

116,665 

66,222 

80,485 

189,206 

197,150 

Table  4. 

Gypsum. 

Exports  of  Ground  Gypsum. 


Calendar  Year. 

Nova  Scotia. 

New 
Brunswick. 

Ontario. 

TotaL 

1890 

$ 

$ 

$ 

$ 

106 
688 
20,265 
22,182 
20,054 
22,238 
21,267 
6,763 

1891 

1892 

1893 

1894 

2,124 
3,864 
1,270 
1,655 

17,930 

18,827 

19,246 

5,024 

1896 

42 

761 
84 

1896 

1897 
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The  imports  of  gypsum  and  plaster  of  Paris  into   Canada  have  Gtpsum. 
faUen  away  considerably  daring  the  last  few  years,  and  are  very  small 
compared  with  the  production.      The  figures  are  given  in  Table  5, 
below  : — 


Table  5. 
Gypsum. 
Imports  of  Gypsum,  Etc. 


Imports. 


I 

Crude  Gypeum. 

Ground  Gypsum. 

Plaster  of  Paris. 

FiicalYear. 

Tons. 

Value. 

Pounds.  1 

Value. 

Pounds.  ' 

Value. 
$2,376 

1880. 

1,864  1 

S3,203 

1,606,678  I 

•  6,948 

667,676 

1881 

1,731 

3,442 

1,614,714 

4,676 

674,006 

2,864 

1882 

2,132 ; 

3,761 

769.460 

2,676 

761.147 

4.184 

1883     ... 

1,384  1 

3,001 

1,017.906 

2,679 

1.448.650 

7,867 

1884 

3,416 

687,432  1 

1.936 

782,920 

5.226 

.  1885 

i,353 

2,354 

461,400  , 

1.177 

689,621 

4.809 

:  1886  

1,870 

2,429 

224,119 

675 

820,273 

5,463 

,  1887 

1,667 

2,492 

13.266 

73 

594,146 

4,342 

1  1888 

1,236 

2,193 

106,068  1 

558 

942,338 

6.662 

1889 

1,360 

2,472 

74,390 

372 

1,173.996 

8.513 

,  1890 

1,060 

1,928 

434,400 

2,136 

693,435 

6,004 

1891 

.376 

640 

36,500 

215 

1.035,605 

8.412 

1892.    ..       , 

626 

1,182 

'     310,260 

2,149 

1,166,200 

5,595 

1893.    .   . 

496 

1,014 

140,830  ! 

442 

552,130 

3.143 

1894.    . 

1,660 

23,270  . 

198 

422,700 

2,386 

1896 

603 

960 

20,700  1 

88 

259,200 

1,619 

1896 

1,046 

848 

64,600 

198 

297,000 

2.000 

:  1897 

772 

♦46.000 

123 

t969,900 

4.489 

•  160  brls. 


t  3,233  brls. 


Deposits  of  gypsum  are  numerous  in  Canada,  but  often  too  re- 
mote from  means  of  communication  to  allow  of  being  worked  econo- 
mically. When  pure,  gypsum  is  burnt  for  plaster  of  Paris,  and  when 
impure,  its  only  use  is  as  land-plaster.  The  market  for  this  low  grade 
is  necessarily  local,  as  the  value  of  land-plaster  cannot  bear  high  freight 
charges. 

Nova  Scotia. 

The  deposits  of  Nova  Scotia  occur  in  the  Lower  Carboniferous  for-  Nova  Scoiia. 
mation,  in  thick  beds,  often  associated  with  limestones.  The  deposits 
often  attain  a  thickness  of  sixty  to  one  hundred  feet,  forming  bigh 
cliffs.  All  the  work  is  done  by  open  quarrying ;  drifting  needs  not  be 
resorted  to.  Gypsum  is  widely  distributed  throughout  the  province, 
but  only  the  deposits  which  are  most  favourably  situated  for  means  of 
transportation  are  worked,  the  most  important  producers  being  in 
Hants  county. 
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Gtpsum. 
Nova  Sootia. 


AiialyneH. 


BrimHwick. 


The  main  deposits  of  the  province  are  : 

Hcmts  Govmty, — Windsor  and  Cheverie. 

Cumberland  County, — Pugwash,  Wallace  Harbour,  River  Philip. 

Cape  Breton  Island, — Gjpsum  deposits  form  high  cliflGs  at  several 
places  on  the  shores  of  Bras  d'Or  Lake. 

Victoria  County. — Baddeck  Bay,  Port  Bevis. 

Other  deposits  have  been  noted  in  the  counties  of  Pictou,  Colchester 
and  Antigonish. 

Analyses  ok  Gypsum  Rooks. 
Nova  Scotia. 


IxKality. 


liiirideck  Bay,  Vic  Co. . 

Maboii 

Wentworth,  Hants  Co. . 
Windsor  n 

Newport  .. 


Sulptiuric 
Acid. 


46  44 

45  75 
40  28 
4612 

46  25 


Lime. 


32-58 

31  75 

32  72 
32  47 
.32-38 


I 


Water. 


20  43 


20  38 
20  62 
20-20 


I 


Carbonic 
Acid. 


(1) 


•47 
Trace     (2' 
25     (3' 


(3)     ! 
(3)     I 


(1)  Prof.  Chapman. 

(2)  Mr.  F.  T.  Shutt,  Experimental  Farm,  Ottawa. 

(3)  Nova  Sootia  Mines  Report,  1892. 


New  Brunswick, 


The  deposits  of  New  Brunswick  occur,  like  the  Nova  Scotia  ones, 
in  the  Tx)wer  Carboniferous.  They  are  practically  confined  to  the 
southern  part  of  the  province. 

The  most  important  occurrence  is  at  Hillsborougli,  in  Albert  county. 
This  deposit  was  opened  nearly  forty  years  ago,  and  has  been  worked 
ever  since  more  or  less  actively.  Another  deposit  of  excellent  quality 
occurs  at  Fawcett  Brook,  Westmorland  county,  two  and  a  half  miles 
north-west   of  Petitcodiac  station. 

Gypsum  deposits  form  cliffs  on  the  shore  of  the  Tobique  River, 
Victoria  county,  some  being  one  hundred  and  thirty  feet  high.  These 
are  the  only  ones  in  the  northern  part  of  the  province.  They  consist 
of  alternating  bands  of  pale  green  and  of  reddish  coloured  materials 
with  small  beds  of  purer  gypsum.  This  occurrence  is  greatly  inferior 
to  the  Hillsborough  deposit  in  purity,  and  is  used  for  land-plaster.  * 

*  Report  of  Progress  Geol.  Surv.  Can.,  1886,  p.  30  o. 
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Other  extensive  beds  have  been  noticed  in  Sussex,  Upham,  and  Gtpsuh. 
Salisbury.     All  these,  however,  have  proved  less  pure  than  the  Hills- 
borough deposits. 

Quebec.  Quebea 

No  gypsum  deposits  are  worked  in  this  province.  The  only  economic 
occurrences  known  are  on  the  Magdalen  Islands,  in  the  Gulf  of  St. 
Lawrence.  They  are  referred  to  in  the  report  of  the  Geological  Survey 
for  1880.  They  are  well  exposed  along  the  sea-shore,  and  pure  mate- 
rial could  be  obtained  from  them. 

The  main  deposits  have  been  observed  at  Amherst,  Grindstone  and 
Alright  islands. 

Ontario.  Ontario 

Gypsum  occurs  in  S.  W.  Ontario  on  the  Grand  River,  and  in  northern 
Ontario  on  Moose  River*. 

The  deposits  of  S.W.  Ontario  occur  in  the  Onondaga  formation,  and 
are  found  interstratified  in  many  cases  with  argillaceous  dolomites. 
Those  on  Grand  River  are  the  only  ones  which  have  been  worked  to 
any  extent.  They  consist  of  seams,  about  five  feet  thick,  which  are 
usually  more  or  less  lenticular. 

The  greater  part  of  the  production  is  converted  into  plaster  of  Paris, 
a  very  appreciable  quantity  being  used  in  the  manufacture  of  the  pro- 
duct known  as  '*  alabastine." 

IRON.  Iron 

The  production  of  iron  ore  in  Canada  in  1897  was  but  50,705  short  Production 
tons,  which,  by  a  reference  to  Graphic  Table  A,  below,  will  be  seen  to 
be  the  smallest  recorded.     The  value  of  the  above  production  at  the 
mines  was  $130,290.     Compared  with  the  production  of  1896,  viz. 
91,906  tons  valued  at  $191,557,  the  decrease  was  41,201  tons,  or  4483 
per  cent  and  in  value  $61,267  or  31*98  per  cent.     The  average  price 
per  ton  of  the  ore  mined  in  1896  was  about  $2.08,  and  in  1897,  $2.57 
the  increase  of  the  latter  year  over  the  former  being  49  cents,  or  23-5 
per  cent. 

On  referring  to  Graphic  Table  A  it  will  be  seen  that  a  maximum 
output  was  reached  in  1893,  when  125,602  short  tons  of  ore  were  pro- 
duced ;  since  that  year  there  has  been  a  steady  decline.  Previous  to 
1890  the  average  price  per  ton  of  the  ore  varied  from  $1.80  to  $1.94 
the  subsequent  variation  has  been  from  $2.03  in  1890  to  $2.57  in 
1897. 


*  Report  of  Progress  GeoL  Surv.  Can.,  1875-76,  pp.  321-822. 
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Iron. 

Production  of 
ore. 


Year. 

Toiu. 

Value. 

IRON. 

Annual  Pboduotion  or  Orb. 
Table  A.. 

1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

69,708 

$126,982 

76.830 

146,197 

78,687 

162,068 

84,181 

151.640 

76.611 

166,880 

68,979 

142,006 

103,248 

263,866 

126,602 

- 

299,368 

109,991 

1 

226,611 

102,797 

238,070 

91,906 

191,567 

60,705 

130,290 
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The  production  of  ore  by  provinces  is  given  in  Table  1  from  which  it  ^"^'^• 
will  be  seen  that  Nova  Scotia  has  supplied  much  the  larger  proportion, 
ranging  from  50  to  80  per  cent,  of  the  whole,  though  in   1897  it  ^ 
dropped  to  46*15  per  cent. 


Table  1. 

Iron. 

Production  or  Orb  by  Pbovincrs. 


Province. 

1886. 
Tons. 

1887. 

1888. 

1 
1889.        1890. 

1881. 

Tons. 

Tons. 

Tons.       Tons. 

Tons. 

"NnvA  SootiA               

44,388 

43,532 

13,404 

16,698 

2,796 

76,330 

42,611 

10,710 

16,894 

8,872 

54,161  1   49.206 

53,649 
14,380 

950 

Quebec               

14,533 
■  15,487* 

22,305 
5,000 

Ontario 

BritiBh  Columbia 

1(5,032 
3,041 

Total 

64,361 

78,587 

84,181 

- 

1895. 

76.511 
1896. 

68,979 

Province. 

1892. 
Tons. 

1893. 
Tons. 

102,201 
22,076 

1894. 

1897. 
Tons. 

23,400 

22,436 

2,770 

2,099 

Tons. 

Tons. 

Tons. 

58,810 

17,630 

15,270 

196 

Nova  Scotia 

Queboc 

Ontjirio                      

78,258 
22,690 

89,379 
19,492 

83,792 
17,783 

British  Columbia 

2,300 

1,325 

1,120  !      1,222 

Total 

103,248 

125,602 

109,991 

102,797 

91,906 

50,705 

Production 
of  ore. 


The  relative  proportion  of  the  output  of  ore  by  the  different 
provinces  in  each  of  the  last  four  years  is  shown  in  the  foUovring 
table  : — 


Province. 

1894. 

1896. 

1896. 

1897. 

Nova  Scotia. 

Quebec        

% 

81  26 
17  72 

■**'  i  02 

o/ 
/o 

81  51 
17  80 

•l-i9 

% 

63  99 

19  18 

16-62 

0-21 

c 

46  15 

44  25 

5-46 

4  14 

Ontario 

British  Columbia 

100  00 

10000 

100-00 

10000 
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Iron. 


Table  2,  below,  shows  the  annual  production  of  ore  in  Nova  Scotia 
since  1876  : — 


Productiou 
of  Ore,  Nov  II 
Scotia. 


Tablb2. 

Iron. 
Nova  Scotia  :— Annual  Production  ov 

Or«. 

Calendar  Year. 

Tons. 

1876 

1877 

1878 

1879 

15,274 
16,879 
36,600 
29,889 
51,193 
39,843 
•    42,136 
52,410 
54,886 
48,129 
44,388 
43,532 
42,611 
54,161 
49,206 
53,649    1 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

78,258    1 
102,201 

1894 

89,379 
83,792 
58,810 
23,400 

1895 

1896 

1897 

There  has  been  a  considerable  falling  away  in  the  output  during 
the  last  two  years,  the  decrease  of  1896  from  1895  having  been 
24,982  tons,  or  29*8  per  cent,  while  the  production  of  1897  is  only 
39*8  per  cent  of  that  of  the  previous  year.  This  falling  away  is  to  be 
accounted  for  partly  by  the  lesser  number  of  furnaces  in  blast  and 
partly  also  by  the  largely  increased  use  of  foreign  ores  by  the  Nova 
Scotia  Steel  Co.  of  New  Glasgow  in  their  furnace  at  Ferrona.  The 
latter  was  the*  only  furnace  in  blast  during  the  year  in  the  province. 
Of  the  total  ore  charged,  52*7  per  cent  was  mined  in  the  province, 
and  the  remainder,  47*3  per  cent,  imported.  The  furnaces  of  the 
Londonderry  Iron  Co.  and  the  Pictou  Charcoal  Iron  Co.,  limited, 
were  idle  during  the  year ;  the  furnace  charcoal  kilns,  plant,  eta,  of 
the  latter  company  having  been  leased  to  the  Mineral  Products  Co. 
of  New  York,  who  purpose  making  ferro-manganese.  Additional 
buildings,  coal  kilns,  etc.,  have  been  erected  and  the  furnace  is  expected 
to  be  in  operation  at  an  early  date.  Manganese  is  to  be  obtained  at 
Hillsborough,    N.B.,  from   the  bog-ore  deposits   existing   there  and 
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having  been  compressed  into  briquettes  will  be  shipped  in  that  form  ^^^'^* 
"to  Bridgeville,  N.S.,  for  treatment. 


Table  S. 

Iron. 

Exports  or  Obk. 


Exports  of 
Ore. 


Province. 


Ontario 

Quebec 

I>rova  Scotia 

Manitoba 

British  Columbia. 

Total 


Calbndab  Years. 


1894. 


Tons. 


23 


Value. 


.   ...    13,813 


878 


7,388 


$21,294 


1896. 


I 


1896. 


1897. 


Tons. 


1,671 


1,571 


Value. 


$  3,909 


S  3,909 


Tons. 


•1,083 


1,033 


Value.  I  Tons. 


$  1,911  I   .. 


151 


252 

$1,911  !        403 


Value. 


625i 


$     811 


*  Probably  the  product  of  the  Province  of  Quebec,  shipped  via  Ontario. 


The  production  of  pig  iron  in  Canada  in  1897  is  shown  in  Table  4, 
in  which  are  given  the  statistics  of  the  pig  iron  industry  for  the  past 
eleven  years.  It  will  be  seen  that  a  maximum  production  was  reached 
in  1896,  when  the  total  output  was  62,268  tons,  valued  at  an  average 
value  per  ton  of  $13.74.  In  1897  the  output  had  fallen  to  58,007 
tons,  at  an  average  value  per  ton  of  $12.73,  the  smallest  value 
recorded;  the  decrease  being  in  quantity  9,261  tons  or  13*77  per 
cent,  and  7 '35  per  cent  in  the  average  value  per  ton. 
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Iron. 

Production 
of  Pij^  Iron. 
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Previous  to  1896  Canadian  pig  iron  was  produced  entirely  from  ^'*^'*- 
native  raw  materials.  In  that  year,  however,  of>erations  were  begun 
by  the  Hamilton  Blast  Furnace  Co.,  at  Hamilton,  which  imported 
and  used  a  considerable  quantity  of  ore  from  the  United  States ;  the 
coke  used  in  this  furnace  also  had  to  be  imported.  In  Nova  Scotia, 
too,  some  Newfoundland  and  Spanish  ores  were  used.  The  proportion 
of  foreign  ore  of  the  total  quantity  used  in  making  pig  iron  in  Canada 
in  1896  was  32*5  per  cent,  this  in  1897  had  increased  to  51  per  cent. 


Table  5. 

Iron. 

Exports  ok  Iron  and  Steel  Goods,  the  Product  ok  Canada. 

Calendar  Year  1897. 


Kx  I  torts. 


1                    Province. 

! 

Scrap  Iron. 

Iron  Stoves. 

Iron  Castings. 

Pig  Iron. 

*  Iron,  all  other, 
and  Hardware. 

Steel  and  manu- 
factures of. 

Totals. 

Ontario 

Queb»*c 

!  ISova  Scotia 

$ 

1,112 
9,330 

$ 

379 

947 

2,540 

"*20 

S 

8*,420 

36.331 

4,627 

105,573  25,680  217,164 

8l,3Hi;  182,197    1,087  311,282 

3,238'       1><90l'l??fiS7      49  1Q3 

,  New  Brunswick 

'  Prince  Edward  Island   .   . . 

416 

12;266'      285'    12,967 
517 537 

Manitoba 



3,453       613      4,066 
55         ^         414 

j  North-West  Territories 

311 
1,629 

i 

British  Columbia 

1 

4 

2 

2,353 
824,615 

238 

4,226 

Total 

12,807 

3,890 

125,380 

84,619 

41,538 

£92,849 

'  Machinery,  N.E.S.,  sewing  machinen  and  hardware,  N.E.S. 
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Iron.  ^^  imports  of  iron  in  its  cruder  forms  are  shown  in  Tables  6,  7 

and  8.  These  tables,  §a  well  as  9a  and  96  following,  are  made  up  from 
the  Trade  and  Navigation  Reports  and  are  for  the  fiscal  year. 


Import*. 


Table  6. 

Ibon. 

iMPORTb  OF  Iron,  Pig,  Scrap,  btc. 


Fiscal 
Year. 


1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 


Pig  Iron. 


Tons. 


Value. 


28,159  (a) 

43,630  (a) 

56,594 

75,295i 

49,291! 

42,279 

42,463 

46,295 


371,956 
715,997 
811,221 
,086,755 
653,708 
545,426 
528,483 
554,388 


Pig  Iron,  etc  (c) 


Tons. 


1888 

1889  I 

1890  I 

1891  i 


Value. 


48,973 
72,116 
87,6131 
81,317 
68,918, 


$ 

648,012 

864,762 

1,148,078 

1,085,929 

886,485 


Charcoal 
Pig  Iron. 


Tons.      Value. 


6,837 
2,198 
2,893 
1,119 
3,185 
3,919 


211,791 
58,i«94 
66,602 
27,333 
60,086 
77,420 


Old  and 
Scrap  Iron. 


Tons.     Value. 


928 

584 

1,327 

709 

3,136 

3,552 

10,151 

17,612 


$ 

14,042 

8,807 

20,406 

7,776 

44,223 

46,275 

158,100 

220,167 


Wrought  Scrap 
and  SCTap  SteeL 


Tons.   :  Value. 


(b)     79        1,086 


18S3 
1894 
1895 
1896 
1897 


i 


I  23,293 
t  26,794 

47,846 
I  48,967 

32,627 


297,496 
385,090 
678,574 
652,842 
438,695 


Pig  Injn. 


Charcoal 
P*ig  Iron. 


Cast  Scrap 
Iron. 


Tons. 


56,849! 

42,376 
(d)  31,6371 
(d)  36,131 
(d)  25,766 


Value. 

% 

682,209 
483,787 
341,259 
394,591 

291,788 


I 


Tons. 

Value.  1 

$       1 

6,944 

84,3581 

2,906 

31,968 

2,780 

31,171 

917 

11,726 

2,936 

35,373 

Tons,   j  Value. 


729 

$       1 

9,317'     45,459 

574,809  1 

78; 

7711     30,850 

369,682 

643 

4,347      23,390 

244,388 

93 

741  (e)18,607 

157,996  i 

238; 

1 

1,362       7,903 

93,541  j 

(a)  Comprises  pig-iron  of  all  kinda. 

(b)  From  13th  May  only. 

(c)  These  figures  appear  in  Customs  reports  under  heading  "Iron  in  pigs,  iron 
kentledge  and  cast  scrap-iron." 

(d)  Includes  iron  kentledge. 

(e)  Scrap-iron  and  scrap-steel,  old,  and  fit  only  to  \m  re-manufactured j  bein^  part 
of  or  recovered  from  any  vessel  wrecked  in  wateis  subject  to  the  jurisdiction  of 
Canada. 

Wrought  scrap-iron  and  scraji-steel,  being  waste  or  refuse  fit  only  to  be  re-manu- 
factured, the  same  having  been  in  actual  use,  not  to  include  cuttings  or  clippings 
which  can  be  used  as  iron  or  steel  without  re-manufacture,  and  steel  bloom  ends  and 
crop  ends  of  steel  rails.  «i'"  ""w  i  m 

Iron  or  steel,  being  pieces,  punchings  or  clippings  of  boiler  plate  or  other  plates, 
sheets  or  bars  of  iron  or  steel,  wnether  the  same  have  had  the  ragged  or  cropped  ends 
or  edg^  sheared  ofif  or  not,  and  crops  from  iron  or  steel  rails  having  both  ends  sawn 
or  sheared  off,  the  same  not  having  been  in  actual  use  and  being  fit  for  re-rolling  or 
re-manufacturing  only. 
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Imports  ok 
Fi8c»l  Year. 

Table 
Ibon. 
Fkrro-M 

anoanbsb,  etc. 

tBOH. 

Imports. 

Tons. 

Value. 

•1887  

♦1888 

•1889  

123 
1,883 
5,868 

696 
2,707 

529 
284 
164 
652 
426 

$  1,435 

29,812 

72,108 

18,895 

40.711 

23,930 

15,858 

9.885 

5,408 

12,811 

9,233 

♦1890  

"IS^l 

•1892 

•1893  

•1894  

tl895  

tl896  . 

11897 

*  These  amounts  include  :--ferro-manganese,  ferro-silioon,  spiegel,  steel  bloom 
ends,  and  crop  cndn  of  steel  rails,  for  the  manufacture  of  iron  or  steel, 
t  Ferro-silicon,  spiegeleisen  and  ferro-manganese. 


Table  8. 

Iron. 

Imih>rts  :  Iron  in  Slabh,  Bloomw,  Loops  ani>  Pui)I>lkd  Bars,  etc.* 


Value. 


Fiscal  Year. 

Cwt. 

,  18«0 

195,572 

111 

111666 
203,888 
258,a^ 

1884. 
1885 

252,310 
312  329 

18S6. 

1887 

1888 

1889. 

1890 

1891 

1892. 

IhflS. 

1894. 

1895. 

1896. 

1897. 


8244,601 

111,374 

222,056 

269,818 

264,045 

287,734 

248,461 

421,598 

93,377 

67,181 

45,928 

38,931 

56,186 

58,633 

45,018 

67,321 

110,757 

48,954 

1 

*  lion  in  slfttw,  blooms,  billets,  loopt!,  puddled  bars,  or  other  forms  less  ''finished 
than  iron  in  Iwrs,  and  more  advanced  than  pig  iron,  except  castings. 
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Iron. 


Tables  9a  and  96  are  intended  to  show  the  importations  of 
partially  manufactured  and  of  more  highly  finished  iron  and  steel 
goods  respectively,  though  the  distinction  c^unot  hv.  very  definitely 
drawn. 


Import«. 


Tablk  9a. 

I  HON. 

Impokth  of  Iron  and  Stekl  G(X)I)s. 


Fiscal  Year  181)7. 


SwtKiish  r  'lied  iron  rods*,  under  ^  inch  in  diameter 

and  not  less  than  l|c.  per  lb.  value Cut. 

Swedish  rolled  iron  nail  rods  under  half  an  inch  in 
diameter,  for  manufacture  of  horse-shoe  nails. .      .i 

Switches,  frogs,  crossings  and  intersections  for 
railways 

Steel  rails  weigrhing  not  less  than  45  lbs.  \^r  lineal  ' 

yard,  for  use  in  railway  tracks 

Iron  or  stijel  railway  bars  or  rails  of  any  form, 
punched  or  not  punched,  N.E.S.,  for  railways, 
which  term  for  the  purposes  of  this  item  shall 
include  all  kinds  of  railways,  street  railways  | 
and  tramways,  even  although  the  same  are  used 
for  private  pur{x>se8  only,  and  even  although 
they  are  not  used  or  intended  to  be  used  m 
connection  with  the  business  of  common  carry- 
ing of  goods  or  irtissengfers       Tons.  ' 

Railway  fish-plates  and  tie-plates » 

Rolled  iron  or  steel  angles,  channels,  and  other 
sections,  weighing  less  than  35  lbs.  per  lineal 
vard,  N.K.8 Cwt. 

Rolled  iron  or  steel  angles,  channels,  and  si)ecial 
sections,  Wfigliing  not  less  than  »$5  lbs.  per 
lineal  yard      .. 

Rolled  iron  or  steel  beams,  joists,  girders,  column 
sections,  trough  sections,  and  other  building  or 
bridge  structural  sections,  weighing  not  less 
than  25  lbs.  per  lineal  yard,  and  rolled  iron  or  | 

steel  bridge  plate  not  less  than  i  of  an  inch  ^ 

thick  or  less  than  15  inches  wide,  and  flat  eye  ■ 

bar  blanksnot  punche  1  or  drilled n      ' 

Iron  or  steel  beams,  sheets,  plates^  angles  and  knees 
for  ir(>n,  steel  or  composite  ships  or  vessels n 

Locomotive  and  car- wheel  tires  of  steel  in  the 
rough I. 

Bar  iron,  rolled  or  hammered,  comprising  rounds, 
squares,  shapes  of  rolled  iron  not  more  than 
four  inches  in  diameter,  and  flats  not  thinner  ' 

than  No.  16  gauge,  whether  in  coils,  bundles, 
rods  or  bars,  N.E.S 

Iron  steel  plates  or  sheets,  sheared  or  unsheared, 
and  skelp  iron  or  steel,  sheared  or  rolled  in 
grrooves,  and  iron  or  steel  of  all  widths  thicker  | 

than  No.  17  gauge,  N,E.S .. 

Iron  bridges  and  structural  iron  work Lbs.  I 

Carried  forv^ard | 


Quantity. 

Value. 

>< 

483  i 

1,048 

18,a-)4 

29,971   I 

1 

1.202  1 

3,770  j 

1,823,880 

1,44.S,857  1 

1            4,095  ' 
3,22(5  1 

82,354 
67,511 

54.068  1 

60,960 

'         140,740  i 

156,(;71 

I 


102,457 

31,654 

9,518 

74,375 


42,364 
670,525 


120,506 
42,542 
30,212 

139,212 


69,360  i 
19,317  I 


8  2,267,293 
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TaBLK  Off  -Con. 

Ikon. 
Imports  ok  Ikon  axi>  Stkkl  G<k)I)s. 


I  BOX. 


Ini(K>rt8. 


Fiscal  Ytwr,  1^9". 


Quantity. 


Value. 


Brought  forward. 


Hoop  iron,  not  exceeding  tliree-eighths  of  an  inch 
in  width,  and  being  Ao.  25  gauge  or  thinner, 
U8ed  for  the  manufa/'ture  of  tubular  rivetfl Cwt. 

Iron  or  steel  hoops,  bond.>  and  strii^K,  8  inchc**  and 
less  in  width,  No.  18  gauge  and  thicker •. 

Iron  or  nterl  sheet**,  or  other  iron  or  steel  of  all 
widthrt,  sheet  iron,  common  or  black,  aiuoothed 
|K)lishe<l.^  coated  or  galvanized,   and    Canada 

Clates,  No.  17  gauge  and  thinner,  and  hoop, 
and  or  strip,  iron  or  steel,  N.  f^.S .. 

Plough  i>lates,  mould  boards,  land  sides  and  other 
plat<»8  for  :igricultural  implements,  when  cut 
to  shafje  from  rolled  plates  of  .-teel,  but  not 
moulded,  punched,  ijolishecl  or  otherwise  manu- 
factured, and  being  of  a  greater  value  than  4 
cts.  a  lb     M 

Steel,  valued  at  24  cts.  per  lb.  and  upwards,  for 
manufacture  of  skates ,< 

St<iel  for  saws  and«straw  cutters,  cut  to  shape  but 
not  further  manufactured    .. 

Steel  for  the  manufacture  of  hammers,  augers 
and  auger  bits,  when  imported  by  the  manu- 
facturers of  such  articles,  for  use  in  their  fac- 
tories only u 

Steel  of  No.  24  and  17  gauge,  in  sheets  63  inches 
long  and  from  18  i»»che«  to  32  inches  wide,  for 
the  manufiu'ture  of  tubular  bow  sockets,  when 
im|)orted  by  the  manufacturers  of  such  articles, 
for  use  in  their  own  factories  only        m 

Crucible  sheet  steel,  11  to  16  gauge,  2J  to  18  inches 
wide,  impi»rted  by  manufacturers  of  mower  and 
reaper  knives  for  manufacture  of  such  knives  in 
th€ir  own  factories m 

Steel,  rolled  nids  of,  under  ^  inch  in  diameter,  or 
under  A  inch  square,  impr)rted  bj  knob  or  lock 
manufacturers  or  cutlers  for  use  exclusively  in 
such  manufactures  in  their  own  factories n 

Steel  of  No.  20  gauge,  and  thinner,  but  not  thinner 
than  No.  SO  gauge,  to  be  used  in  the  manufac- 
ture of  corset  steels,  clock  springs,  and  shoe 
shanks ;  and  flat  wire  of  steel  of  No.  16  gauge 
or  thinner  to  be  used  in  the  manufacture  of 
crinoline  or  corbet  wire  and  dress  stays,  when 
imported  by  the  manufacturers  of  such  articleH 
for  use  in  their  factories u 

Steel  of  No.  12  gauge  and  thinner,  but  not  thinner 
than  No.  30  gauge,  imported  by  manufacturers 
of  buckle  clasps  and  ice-creepers 

Steel  for  the  manufacture  of  files,  when  imported 
by  file  manufacturers  ftir  use  in  their  factories.      .. 

Steel,  chrome  steel •• 


Carried  forward. 


401,235 

7,387 
1,485 
10,117 

3,031) 
7,334 


I 


I 


226 


3,575 


469 

5.810 
1,028 


2,267,293 


78  316 

15,2.50  ;  23,816 


8b\175 

37,134 
5,264 

.59,884 

6,121 

9,:wo 


7,316  26,246 


746 


15,263 


1,823 

14,636 
5,141 


$  3,283,238 
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Iron. 


Import^ 


Tablk  9a— Con. 
I  BON. 

Impokts  ok  Iron  and  Stkkl  Goods. 


Fiscal  Year,  18W. 


Bi"Oujf lit  foi  ward 

:  Steel  ingots,  cxjgged  inffotn,  bloomh  and  slabs,  or 

I        other  foruis  leas  finisTied  than  8te«»l  liars,  N.E.S.  Cwt. 

I  Steel  bars,  rolled  or  hammered,  comprising  rounds 
and  squareis  shapes  of  rolled  st«»el  not  more 
than  4  inches  in  diameter,  and  flats  not  thinner 

I  than  No.  16  gauge,  whether  in  coils,  bundles, 
rods  or  bars,  N.E.S 

I  Steel  plate,  universal  mill  or  rolled  edge,  less  than 
thirty  inches  wide,  and  plates  or  sheets  of  iron 
(»r  steel  thirty  inches  wide  and  over,  and  one- 
quarter  of  an  inch  and  over  in  thickness. .....  .      I. 

Malleable  iron  castings  and  iron  or  steel  castings, 

N.E.S M 

Iron  sand  or  globules  and  dry  putty  for  polishing 

orlass  or  granite  . .         ... 

Rolls  of  chilled  iron  or  steel .. 

ToUl 


Quantity. 


37,637 


17i»,.574 


Value. 

3,283,238 
42,688 


320,704 


142,967 

174,131 

29,823 

97,721 

376 
513  ; 

1,624 
1,846 

!? 

1 

^  3,921,852 
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Table  9b, 

Iron. 

Imports  of  Iron  and  Steel  Goods. 


Iron. 
Lnporfec, 


Fiscal  Year,  1897. 


Quantity. 


Wire,  oovered  with  ootton,  linen,  silk  or  other  ma- 
terial  Lbs. 

WircL  galvanized -iron,  Noe.  6,  9, 12  and  14  gauffe, 
wnen  impcirted  by  makers  of  wire  fencing,  for 
use  in  their  factories  only Cwt. 

Steel  wir*»,  Bessemer  soft  drawn  spring,  of  Nos.  10. 
12  and  13  gauge,  respectively,  ana  homo  stoei 
spring  wire  of  Noa.  11  and  12  gauge,  respect- 
ively, when  imported  by  manufacturers  of  wire 
mattresses,  to  be  used  in  their  own  factories  in 
the  manufacture  of  such  articles .• 

Wire  of  all  kinds,  N.E.S 

Wire  roj^e,  of  iron  or  steel,  N.O.P 

Wire  of  iron  or  steel.  No.  13  and  14  gaup^  flat- 
tened and  corrugated,  used  in  connection  with 
the  wire  grip  and  champion  nailing  machines 
for  the  manufacture  of  boots  and  shoes  and  lea- 
ther belting Lbs. 

Wire  rigging  for  ships  and  vessels Cwt. 

Wire  fencing,  barbed,  of  iron  or  steel Lbs. 

Wire  fencing,  buckthorn,  and  strip  of  iron  or  steel     .. 

Steel  strip  and  flat  steel  wire  when  imported  into 
Canada  by  manufacturers  of  buckthorns,  plain 
8tri{i  or  other  fencing^  and  safety  barb  wire 
fencing  for  use  in  their  own  factories  in  the 
manufacture  thereof  Owt, 

Wire,  crucible  cast  steel Lbs. 

Bar  and  round  rods,  galvanized Cwt. 

Chains,  iron  or  steel,  ^  of  an  inch  in  diameter  and 
over .. 

Chains,  N.E.S 

For^ngs  of  iron  and  steel,  of  whatever  shape  or 
size,  or  in  whatever  stage  of  manufacture,  N. 
E.S Lbs. 

Nails,  spikes  and  sheathing  nails,  composition • 

Nails  and  spikes,  wrought  and  pressed,  galavnized 
or  not,  horse-shoe  nails,  and  all  wrought-iron  or 
steel  and  other  nails,  N.E.S.,  and  horse,  mule 
and  ox -shoes i. 

Nails  and  spikes,  cut,  including  railway  spikes.. .       •• 

Nails,  wire n 

Tacks,  shoe,  ^  oz.  to  4  oz.  to  the  thousand M. 

Cut  tacks,  brads  or  sprigs,  not  exceeding  16  oz.  to 
the  thousand n 

Cut  tacks,  exceeding  16  oz.  to  the  thousand  Lbs. 

Wrought  Iron  or  steel  nuts  and  washers,  iron  or 
steel  rivets,  bolts  with  or  without  threads,  nuts 
and  bolt  blanks,  T  and  strap  hinges  and  hinge 
blanks,  N.E.S 

Wrought  iron  or  steel  nuts  and  washers,  iron  or 
steel  rivets,  bolts  with  or  without  threads,  not 
and  bolt  blanks,  less  than  three-ei(?hths  of  an 
inch  in  diameter i 

Screws,  iron  and  steel,  commonly  called  *'wood 
screws  " : — 

2  inches  and  over  in  length n 

1  inch  and  less  than  2  inches h 

I-«e88  than  1  inch i. 


Carried  forward 


584,656 
43,859 


1,858 

84,274 

8,185 


43,374 

2,388 

5,034,499 

.S3,090 


1,413 

328;018 

55 


I 


25,720 
5,389 


762,473 
54,862 


509,528 

468.478 

749,944 

36,444 

53,052 
22,738 


903,62S 


277,159 


21,713 
15,662 
12,819 


Value. 


$ 

62,106 

68,672 


5,049 

133.762 

39,318 


5,106 
12,548 
80,467 


2,095 

22,694 

247 

56,667 
12,357 


35,572 
4,377  I 


18,634 

0,537 

14,705 

744 

2,545 
1,238 


33,771 


13,717 


2,411 
1,681 


$     642J74 
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iMporte. 


Table  96— Cbn. 

Iron. 

I M POUTS  OK  Iron  and  Stkkl  Goods. 


Brought  forward, 
Tubing- 

Boilf  r  tiilx»8  of  wrought  iron  or  stwl,  including 
corrugated  tubes  or  flues  for  marine  boilers . . 
Lap-welded  iron  or  steel  tubing,  threaded  and 
coupled  or  not,  one  and  one-cmarter  to  two 
incheH  inclusive  in  diameter,  for  use  exclu- 
sively in  artesian  wells,  petroleum  pipe  lines, 

and  petroleum  refineries 

Tube*^,  not  welded,  not  more  than  IJ  inches  in 

diameter,  of  rolled  steel  

Tubing,   wrought  iron  or  steel,   threaded  and 

coupled  or  not,  over  2  inches  in  diameter 

Other  wrought  iron  or  steel  tubes  or  |>ipe8.. .... 

Rollc*d  iron  tuN's  notweMed,  under  l^  inch  in  dia- 
meter, angle  iron  9  and  10  gauge,  not  over  IJ 
inch  wide,  iron  tubing  lacquered  or  brass  cov 
ered,  not  over  1^  inch  diameter,  all  of  which 
are  to  be  cut  to  lengths  for  the  manufacture  of 
bedsteads,  and  to  bo  used  for  no  other  purpose, 
when  imported  for  the  manufacturers  of  iron 
bedsteads,  to  be  used  for  these  purjxwes  only, 

in  their  own  factories     

Oast-iron  pipes  of  every  description 

Fittings  of  wrougfht  iron  or  steel  pijx' 

Tools  aud  implements — 

Axes  of  all  kinds,  N.E.S 

8a  ws 

Carpenters',  coo|»ers',   cabinetmakers'   and    all 

other  mechanics*  to  'Is,  N.K.S 

Files  and  rasps  

Picks,  mattocks,  grub  hoes,  adzes,  hatchets  and 

eyes  or  poles  for  same 

Tools  of  all  descriptions,  N.E.S 

Track  tools,  wedges,  crow-bars  and  sledges 

Forks,  table,  cast  iron,  not  handled,  ground  or 

otherwise  manufactured  

Knife  blades,  or  knife  blanks,  in  the  rough,  for  use 

by  electro-platers .     . 

Manufactures,  articles  or  wares  not  specially  enu- 
merated or  provided  for,  com  posed  whoUy  or  in 
part  of  iron  or  steel,  and  whether  partly  or 

wholly  manufactured 

Pen  knives,  jack  knives  and  pocket  knives  of  sJl 

kinds  

Table  cutlery,  N.E.S 

All  other  cutlery,  N.E.S 

Muskets,  rifles  and  other  flre-arms 

Needles,  sewing  machine,  and  all  other,  N.O.P. . 

Needles,  knitting. . 

Surgical  and  dental  instnuuent^ 

Hardware,  viz, :  Bulders*,  cabinetmakers',  uphol- 
sterers', harness  makers'  and  saddlers',  includ- 
ing curry  combs,  carriafipe  hardware,  &c 

Scales,  balances  and  weighmg  beams 

Carried  forward 


Lbs. 


Cwt. 

Lbs. 

Doz. 
$ 


No. 


1,534,490 


355,632 
864,745 


4.610  t 

28,382  ' 

1,471,999  i 

7,753  [ 


•I 


103,482 


I 
21,919  i 

103,865  ! 


1,970,821>  ,    169.066  ' 
6,W8,488     185,323 


8,988 
34,103 

68,861  I 

33,021  ! 

77,363  I 

199,439  [ 

52,688  r 

9,127  ! 

66,561  I 

5,213  , 


1,226 


728,180 

84,764 
58,862 
87.728 
93,015 
34,376 
1,922 
49,941 


289,435 
24,037 


$  3,174,664 
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Tablk  96— CSon. 

Iron. 

Imports  ok  Iron  and  »Stkkl  (ioons. 


Fiscal  Year,  1897. 


Brought  forward 

Skates,  of  all  kinds Pairs . 

Stoves $ 

Butts  and  hing«»,  N.E.S .. 

Cast  iron  vessels,  plates,  btove  plates  and  irons, 
sad  irons,  batters'  irons,  tailors'  irons t* 

Locks,  of  all  kinds ». 

Safes,  and  doors  for  safes  and  vaults • 

Wart? — stamped  tinware,  iapanned-ware,  galva- 
nized iron  ware,  incluaing  signs  made  from 
these  materials .. 

Ware,  enamelled  iron  or  steel  ware,  including  sigiis 
and  letters  f^namelled  on  any  metal  and  gr^anite 
or  agate  ware .. 

Machines  and  machinery,  kc. : 

Windmills. No. 

Fanning  mills • 

Portable  machines : 

Horse-powers, «. 

Portable  steam-engines 

Portable  saw  mills  and  planing  mills. • 

Threshers  and  separator^ n 

All  other  portable  machines  i. 

Parts  of  above  articles $ 

Sewing  machines,  or  parts  of No. 

Machines,  tyiie-writing m 

All  other  machinery  composed  wholly  or  in  part  of 
iron  or  steel,  N.E.S $ 

Agricultural  implements,  N.KS.,  vis.: 

Binding  attachments. Na 

Culti  vatorrt .. 

Drills,  grain  seed •! 

Forks,  pronged 

Harrows ti 

Harvesters,  self -binding  and  without  binders . ,      u 

Hoes 

Horse  rakes 

Knives,  hay     .• 

Lawn  mowers  •» 

Mowing  machines ». 

Ploughs,  sulky  and  walking m 

Rakes,N.E.a 

Reapers •• 

Scythes    .  Doz. 

Spades   and    shovels,  and   spade  and   shovel 
blanks,  and  iron  or  steel  cut  to  shape  for 

the  same n 

Steel  bowls,  for  cream  separators  . .   $ 

All  other  agricultural    tools   or   implements, 
N.K.S M 

Axles,  springy  and  parts  thereof,  axle  bars  and 
axle  blanks  of  iron  or  steel,  N.E.S Lbs. 

Axles,  springs  and  parts  thereof,  axle  bars  and 
axle  blanks  of  iron  or  steel,  for  railway  or  tram- 
way vehicle* Cwt. 


53 

48 

13 

113 

3,760 


8,982 
1,251 


48 

2,850 

1,052 

36,700 

4,232 

1,943 

7,004 

946 

7 

1,226 

2,754 

4,560 

11,038 

67 

4,041 


5,220 


I 


Carried  forward. 


528,631 
7,304 


9,836 

59,563 

6,643 


31,677 


53,606 

16,148 
148 

4,424 
26,608 

1,811 
28,913 
a5,282 
25,136 
103,644 
60,657 

1,336,517 

5,212 
19,820 
32,020 

8,078 

30,272 

203,231 

1,267 

16,377 

45 

3,064 
H118 
75,680 

1,942 

4,614 
17,a54 


22,878 
35,436 

:»,636  j 

22,610 

18,446  ' 
$5,761,361  I 
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I»ON. 


Iin(M:it^« 


Tablk  9b— Con. 

Ibon. 

Imports  of  Iron  and  Stul  Goods. 


FiBoal  Year,  1897. 


Quantity. 


Brought  forward 


Engines,  looomotivee  and  parts  thereof,  for  rail- 
ways    No. 

Fire $ 

Other,  and  boilers,  N.E.S ,. 

Fire  extinguishers u 

Puinpe,  N.E.S ,, 

Pumps,  steam No. 

Mining  and  smelting  machinery  which  is,  at  the 
time  of  its  importation,  of  a  class  or  kind  not 

manufactured  m  Canada $ 

Anchors Cwt. 

Steel  used  in  construction  of  arch  bridge,  O.C., 

Julys,  1896 Lbs. 

Total 


18 


Value. 


184  I 


2,491 
3,193,720 


6,761,351 


118,4(9 

250 

44,841 

6,963 

62,648 

24,860 


128,780 
8,567 

66,095 


$  6,221,708 


Table  10. 

Iron. 

Impoktk  of  Pig  Iron,  Ikon  and  Stebl  Goods,  ktc..  Fiscal  Year  1896-1897. 

Recapitulation  ok  Tables  6,  7,  8,  9a  and  96. 


Pig  iron  and  iron  kentledge 

•I  charcoal 

Scrap  iron,  cast 

•I       steel,  wrought 

Ferro-manganese,  etc 

Iron  in  slabs,  blooms,  puddled  bars,  etc  . . . 

Iron  and  steel  goods,  manufactured 

••  highly  manufactured  * 


Total 


Tons. 


Value. 


25,766 

2,936 

238 

7,903 

426 

2,828 


$  291,788 

36,373 

1,362 

93,541 

9,283 

48,954 

3,921,852 

6,221,708 


910,623,811 


•  Machinery,  etc.,  classed  under  iron  and  steel  goods,  in  Customs  report. 

The  following  analysis  of  the  condition  of  the  Iron  and  Steel 
industry  of  Canada  for  1897  is  quoted  from  the  Bulletin  of  the 
American  Iron  and  Steel  Association  for  October  15th,  1898  : — 

<'0n  December  dlst,  1897,  the  unsold  stocks  of  pig  iron  in  Canada 
which  were   in   the   hands   of   the   manufacturers    or    their    agents 
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amounted  to  20,265  tons,  as  compared  with  29,320  tons  on  December  Ibon 
31st,  1896,  and  17,800  tons  on  December  31st,  1895.     Of  the  unsold 
iron  on  hand  on  December  31st,  1897,  about  one-third  was  charcoal 
pig  iron,  the  remainder  being  coke  iron. 

"On  December  31st,  1897,  there  were  eight  completed  blast  furnaces 
in  the  Dominion,  and  of  this  number  four  were  in  blast  and  four  were  out 
of  blast  on  the  date  named.  On  December  31st,  1896,  there  were  also 
eight  completed  furnaces,  but  only  two  were  in  blast,  six  being  idle. 
In  the  spring  of  1898  the  Deseronto  Tron  Company,  Limited,  began 
building  a  charcoal  furnace  at  Deseronto,  in  the  province  of  Ontario. 
This  furnace,  which  will  be  60x10  feet  and  which  will  produce 
malleable  and  car-wheel  pig  iron  from  American  Lake  Superior  and 
local  Canadian  ores,  is  now  practically  completed,  and  the  company 
expects  to  turn  on  the  blast  early  in  November.  The  annual  capacity 
of  the  furnace  will  be  about  1 2,000  gross  tons.  Since  last  spring  the 
company  has  made  several  changes  in  its  officers,  who  are  now  as 
follows  :  President,  William  Gerhauser ;  vice-president,  F.  A.  Goodrich  ; 
secretary- treasurer,  and  manager,  F.  B.  Gay  lord.  The  company  also 
has  an  office  at  Detroit,  Michigan. 

"  The  production  of  crude  steel  and  of  all  kinds  of  iron  and  steel 
rolled  into  finished  forms  in  Canada  in  1897  is  given  approximately 
below,  full  reports  or  careful  estimates  having  been  received  by  us 
from  all  the  manufacturers  in  the  Dominion.  The  production  of 
basic  and  acid  open-hearth  steel  ingots  in  1897  was  18,400  gross  tons, 
against  16,000  tons  in  1896  and  17,000  tons  in  1895.  Of  the  total 
production  of  open  hearth  steel  in  1897  a  little  less  than  three-fifths 
was  made  by  tho  acid  process.  The  production  of  open-hearth  steel 
rails  in  1897  amounted  to  500  tons,  against  600  tons  in  1896 ; 
structural  shapes,  4,300  tons,  against  4,540  tons  in  1896  ;  cut  nails 
made  by  rolling  mills  and  steel  works,  having  cut-nail  factories  con- 
nected with  their  plants,  202,939  kegs  of  100  pounds,  against  196,971 
kegs  in  1896  ;  plates  and  sheets  about  2,000  tons,  against  1,820  tons 
in  1896 ;  all  other  rolled  products,  excluding  muck  and  scrap  bar, 
blooms,  billets,  sheet  bars,  etc.,  61,161  tons  against  59,290  tons  in 
1896.  Changing  the  cut-nail  production  from  kegs  of  100  pounds  to 
gpross  tons  of  2,240  pounds,  the  total  quantity  of  all  kinds  of  iron  and 
steel  rolled  into  finished  products  in  the  Dominion  in  1897,  excluding 
muck  and  scrap  bar,  billets,  etc.,  amounted  to  77,021  tons,  against 
75,043  tons  in  1896  and  66,402  tons  in  1895. 

**  The  total  number  of  rolling  mills  and  steel  works  in  Canada  on 
December  31st,  1897,  was  17.  Of  this  number  at  least  three  were 
idle  during  the  whole  of  1897." 
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IRON  ORES  OF  NOVA  SCOTIA.  iron 

ANNOTATED  TABLE   OF   ANALYSES. 

The  following  annotated  table  of  analyses  has  been  compiled  with  a  Nova  Scotiiw 
view  to  give  in  a  condensed  form  information  regarding  the  iron  ore 
deposits  of  Nova  Scotia  as  gleaned  from  the  available  sources  of 
information.  These  are  designated  in  the  t«xt  by  capital  letters  in 
brackets  so  that  any  one  desiring  to  consult  the  original  reports  for 
further  information  can  do  so.  The  letters  adopted  in  the  notes  on 
pp  108  et  8eq,  are  as  follows : — 

(A.)  Report  of  the  Geological  Survey.     (Year  in  figures.) 

(B.)  Report  of  the  Department  of  Mines  of  Nova  Scotia.     (Year  in 
figures.) 

(C.)  Mines  of  Nova  Scotia,  by  Ed.  Gilpin,  jr. 

{D.)  Trans.  Canadian  Society  of  Civil  Engineers,  1891. 
Iron  Ores  of  Nova  Scotia,  by  Ed.  Gilpin. 

The  authorities  for  the  analyses,  when  obtainable,  have  been  desi- 
gnated, in  the  table,  by  italic  letters  as  follows  : — 
(a)  Geological  Survey  of  Canada  Laboratory. 
(6)  Steel  Company  of  Canada. 

(c)  Dr.  Howe. 

(d)  Dr.  Hayes. 
(«)  G.  F.  Dowing. 
(/)  E,  GUpin. 
ig)  J.  H.  Huxley. 
(h)  Dr.  Macadam, 
(i)  Dr.  T.  E.  Thorpe. 
{k)  Dr.  Noad. 

(m)  Nova  Scotia  Iron  and  Coal  Company  through  whose  courtsey  it 
has  been  possible  to  include  in  the  Tables  a  considerable  number  of 
analyses  not  before  published. 

NOTK.— In  the  following  tables  bracketed  figures  in  the  columns  correspond  to 
similarly  bracketed  items  in  the  headings,  and  sub-headings  in  the  columns  show 
where  items  are  included  other  than  those  in  the  column  heading. 
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IttOS*. 
Nova  Suotia 


Table  of  Analyses  of 


7 

8 
9 

10 

11 
12 
IS 

14 


15 

16 
17 


18 

19 
20 
21 


23 
24 

25 

26 

27 

28 
29 

80 


Annapolit  OoufUy. 

North  Mountain 

Torbrook /,.... 


Locality. 


Nictaux 

Cleveland  Ores. . 
Nictaux 

Torbrook. 


ArUigoni^  Cownty, 
Arisaig  Pier 

Poison  Lake 


Arisaig. 


Doctor  Brook. 
Bobs  Mine 


Cape  Breton  Island. 
Whycooomagh 


Big  Pond. . 


Ore. 


Magnetite 


Haematite . 


Hsematite  and  Mag 

Magnetite 

Reof  Haematite. . . 


Haematite . 


Limonite     . . . 
Bog  Iron  Ore 


Hematite.. 


Magnetite  . 
Haematite.  . 


68-33 
6503 
57-93 
59-11 
59-86 

60.00 

5009 

54  57 
50  27 

52  44 

60  72 
6900 
47-50 

56  74 


52-34 

48-00 
45-00 


34-55 

43-97 
51-61 
46-62 
32-81 


46  16 
6600 

67-20 

60-00 

8667 

60-90 
48  25 

61-39 


o<T3 

oTO 
.2SQ 


93  27 

90-22 


6917 


71-81 
74-63 

86-74 
84-29 


74-77 


49-35 

62-81 
73-73 
66-60 
46-87 


63-74 
80- 13 

8000 

86-70 

52-40 
84  20 


88-21 


2* 


5  fl8  ff 


3-02 
Trace. 

Trace. 
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Iron. 
Now  Scotia. 

Titanic  Acid  TiO,. 

b 

Is 

1^ 

1 

•• 

8 
1 

6 

i 

'a 

s 

< 

r5 

i| 
II 

in 

1 

1 

1-27 
4-84 

5-46 

4*94 

17-21 

14  97 

6-93 

9-60 

1 

.... 

2 

16 

•17 

None. 

/        13 

\     (-30) 

/      -79 

1  (1-82) 

•23 

•036 
•09 
•11 

JTrace. 

\   006 
0*08 

v; 

8 

2-70 
2  16 

4-60 

•41 



6-63 
3-14 

4 

6 

• 

6 

18-94 

7 

8 

280 

100 

3-69 

1813 
1100 

10-28 
12-87 
26-60 

1012 



9 
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/        17 
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10 

}..: 

11 



12 
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/      -23 
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13 
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/ 

14 
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CaO&MgO 
8-76 

16 

'  7-bb 

1112 
1880 

16 

Not  unusually  lAr<rA  <y  r 

f  Phoe. 



17 

— —  o-'  /o  ~ 

866 

4-89 

7-73 

13-44 

9-17 

6-52 
6-86 

(19-40) 

(14-40 

(9-40 

(11-60) 

(2206) 

24-34 
10  04 

14-80 

600 

42-80 

10-80 
24-78 

904 

CaCX), 
20-91 

4-20 

3.60 

310 

10-80 

18 

•60 
•39 
•549 

•493 

19 

20 

Trace. 
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22 
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Trace. 
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Trace. 
Trace. 

Trace. 
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Iron. 

Nova  Sootia. 


Table  of  Analyses  of  Nova 


31 
32 


34 
86 
36 
87 
38 


39 

40 
41 


42 
43 
44 
46 

46 

47 
48 
49 
60 

61 

62 

63 

54 

66 
66 

67 
68 


61 


East  Bay 

M       (French  Vale). 

Loch  Lomond 

Loran  

George  Riv^r 

George  River 

Mclean  Mine 

St.  Peter 


Robinson  Cove. 


Cheticanip 

Whycooomagh.. 


Colchester  County. 

Lower  Economy 

Five  Islands 

Brookfield 

West  Mine,  average  of  pile 

Totten  Hill  ore 

Newton  Mills 

Brookfield 

Kemptown 

Brookfield 

Ross  Fariu. 

P.  Tottens  Ijot 

Martin's  Brook 


West  Mines       

Folly  Mountains. . . 

Cumberland  Brook 


69 

60   Cooks  Brook. 


N.  vein 
S.  vein. 


Londonderry. , 


Hematite 

If  

II  

Magnetite 

Hiematite 

Magnetite 

Magnetite 

Haematite 

H 

M'  ........ 

Limonite..^^^ 

M  

II  

II  

II  

II  .......       . 

II  

II 
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II        (yellow) . 
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63 
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60 

49 
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49 

06 

47 

88 
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55-70 
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5 


6i 


l^ 


}- 


26 
-29 


(-58V 
Trace. 
Trace. 


Trace. 

90 


/  63-79  1 1 
1(23-88)/ 


51  44  j 
60-381 


f  84-73  h 

\  (trace)  I  / 

69-86|.. 

83  29 

r  82-65 
\  (traces) 

'83-79 
81-78 

13 

00) 

9-68 


/  82- 
I  (1- 


96-93 


}.... 


23-20 
23-46 


•08 


•871 

1-81 
Trace. 


23 

225 

-41 

•25 

205* 
•21 

72 

2-51 

Traces. 


MnCO^ 

•80 


Digitized  by 


Google 


•]  MINERAL  STATI8TI08  AND   MINING.  101    8 

Scotia  Iron  Ores — CofUintied. 


i 

1^ 

i 

i 

1 

8 

•s 

< 

1 

6 

1 

5 

1 

50 

i 
1 

1 

1 

•07 
•014 

•OSS 

Trace. 
•075 

•078 

•10 
Trace. 

1-20 

•66 

156 

*(6*i8) 

12*80 

7-77 

1-80 
84 

81 
82 

88 

in\ 

'****67* 
870 

4-20 

•88 

112 

*2-44 
10-72 
1160 

715 
62 

5-46 
782 

(2200) 
(8-60 

(12-60 

(15-90) 

(880) 
(18-00) 

34 

•09 

110 

35 
86 

* '   •  •  •  •  • 

87 
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SS 
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40 

1 

2 
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*"    164 
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Totton's  Lot— E.  Mines.. 

If  II        .  . 

West  Mines  (14  samples). 

Cfumberland  County. 

Canfield  Creek 

Parrsborough. 

Diffby  County, 

Digby  Neck 


St.  Marys  Bay 

Chiytborough  County, 
Goshen 


Guysborough.. 


Salmon  River 

Ha/nt%  County. 

Selma— Shubenacadie  R, 

Stevnacke  River   

Cambridge. 

Stewiacke , 


Pictou  (hunty. 


Pictou  River. , 
East  River. . . . 


Webster  vein. 
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Fraser,  saddler 


Ank.  and  Spec . 

If              If    • . 
Specular 


Limonite. 
Specular  . 


Magnetite 


Iron  sand.. 


Limonite. 
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HsBmatite.  , 


Red  Usematite  . . . 
Brown  Hamatite. 

Haematite. 
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35-25 
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68  33 


45  69 
50-79 

85-10 

58  51 
47-35 
39-48 
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42  27 
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56-40 
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48-72 
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20-30 
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Eaot  Riv.,  Fraser.saddler 
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Brook .... 


£ 
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East  River,  Grant  Farm. 
Black  Rook. 


Sutherland  River  . 


£.  Riv.  rMcDonald's    or 
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•I      Weaver. 

•I      Watson. 

Coal  Measures 
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16-98 
20-52 
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98  80 
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}.... 
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65-61 
57-40 
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14 


•78 

10 
•76 

-06 

•20 
41 
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•01 

•08) 

•97 

•81 
•21 


(216) 
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3  65 


7-98 
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1-86 


285 
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Grant  Farm— Bridgeville 
Bridge ville— East  River. 


East  River  ore 

II  

Sunnybrae  (Cameron)., 

East  River 

II  .......... 

II  , 

Lome    ...   . 


Ore. 


Brown  Hsematite. 

II  . . 

Hematite 

II         ........ 

Limonite 

II       . 

Washed  ore 

Specular  ore.   ..   . 

Limonite 

Brown  ore 


1 


<iro 


68  41 
64*83 

4476 
41-98 
6014 
51-41 

4916 

46-30 
4701 

55-64 
41-87 


4208 
84-80 
43-98 
47-90 
40-96 
4310 
44-42 

84-49 
29-70 
44  82 

3616 


61  08 
48.64 

42-60 


I. 


63  96 
69-98 
71-63 
73-80 

70  28 

66-14 
6714 

79-48 
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63-00 
68  43 
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63-46 

49-27 
42-43 
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1-1 


a  € 
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40 
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3-46 
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(8-34 
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I 
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11  02 
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9-86 

10-33 


11-22 
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Annapolis  County, 

Cleveland  Deposits, — Explored  by  Messrs.  Stearns  and  Page  in  1870, 
who  found  several  beds  of  magnetite  varying  in  width  up  to  ten  and 
twelve  f-^t.     (B.  1877.)    Analysis  No.  8. 

^orth  Mountain, — Vein  of  magnetite,  from  six  to  nine  inches  wide 
in  trap  rock.— Slightly  worked  in  1871.  (A.  1873-74.)  Analyses  Nos.  1 

and  2. 

# 

Clementsport, — Devonian  formation. — Extensive  deposit  known  as 
Potter  Bed. — Low  in  phosphorus. — Metallic  iron  48"/^.     (D.) 

Torhrook  Deposits, — Hflsmatite. — One  vein  traced  for  1350  feet, 
width  six  feet.  Extensive  development  work  and  mining  has  been 
done.  Main  shaft  was  down  350  feet  in  1895  with  levels  and  croes- 
cuts.  Considerable  quantities  of  ore  shipped  to  Londonderry.  The 
mines  were  idle  in  1897.  (B.  1888-91-95-97.)  Analyses  3  to  6,  10 
to  14. 

Nictavac  River, — Devonian  formation. — These  beds  are  of  fossiliferoua 
heematite. — High  in  phophorus.  Mined  in  the  first  part  of  this  cen- 
tury.— Furnace  erected  some  forty  years  ago  to  smelt  these  ores,  subse- 
quently abandoned.     (A.  1873-74 — C.)    Analyses  7  and  9. 

Clementsport  Deposits, — Devonian  formation. — Milner  Beds.  These 
are  several  beds  of  spoculur  ore,  from  two  to  four  feet  in  width,  con- 
taining 33*"/^  metallic  iron. — some  mining  has  been  done  by  open 
pits.     (D.) 

Antigonish  County: 
Arisaig, — Lower    Silurian    metamorphic    rocks. — On    St.    Mary's 
River.     Bed  of  red  hsematite  three  feet  thick. 

Ross  Brook,  Iron  Brook.  Ore  beds  opened  and  trial  lots  shipped 
to  Perrona  in  1893.     (B.  1894— C.) 

South  River  Lake, — In  back  settlement  of  Arisaig^  on  Doctors  Brook, 
bed  of  red  hematite  six  feet  thick,  running  in  a  north  and-south  direc- 
tion.   This  bed  is  said  to  be  overlain  by  another  twelve  feet  thick. 

McNeils  Brook, — Two  important  outcrops  of  rrid  hsematJlte,  one 
eight  feet  thick  and  the  oUier  fifteen  feet 

Road  between  Doctors  Brook  amd  Pleasant  Valley, — Two  beds,  six 
and  12  feet  respectively  associated  with  reddish  and  mottled  frag- 
mentary rocks  and  diorites. — (D.)     (A.  1886.) 

Arisaig  Brook, — At  mouth  of  brook,  bed  of  red  hsematite,  two  feet 
thick  thinning  out  to  one  foot.  (A.  1886.)  Analyses  Nos.  15  and  18  to 
21. 
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Poisons  Laka, — Associated  with  beds  of    Limestone.     Lenticular  ^^^' 
masses  of  spathic  iron  ore,  in  places  decomposed  to  limonite.     (D.)  Nova  Soot- 
Analysis  No.  16. 

Ca/pe  Breton  Idcmd, 

Whycocomagh  Deposits, — Laurentian  formation. — Gneisses  and  Crys- 
talline Limestones. 

The  ores  of  this  district  consist  of  a  mixture  of  haematite  and 
magnetite. — Several  important  deposits  have  been  noticed,  the  beds 
varying  from  three  to  nine  feet  in  width.  The  presence  of  deep  water 
within  a  few  hundred  yards  of  the  deposits  would  enable  ships  of  large 
tonnage  to  load.  The  ore  could  also  be  transported  by  scows  and 
barges  to  any  place  on  Bras  d'Or  Lake.  (D.)  Analyses  Nos.  23  to  29, 
41. 

Frendi,  Vale, — At  the  crossing  of  French  Vale  and  Bourinot  roads, 
seventeen  miles  from  Londonderry,  important  deposit  of  haematite,  five 
to  nine  feet  wide. — Has  been  tested  by  pits  and  trenches.  (C.)  Ana- 
lysis No.  32. 

Long  Island, — Two  beds  of  haematite  of  excellent  quality,  ten  feet 
wide.     Situated  on  side  of  hill  and  near  deep  water.     (B.  1886.) 

Big  Pond  Deposits, — On  East  Bay,  Bras  d'Or  Lake,  at  contact  of 
Lower  Carboniferous  and  Laurentian,  is  a  deposit  of  ochreous  haematite 
of  large  extent.     (C.)  Analysis  No.  30. 

Loch  Lomond, — Deposit  favorably  situated  for  mining  and  ship- 
ping.    (B.  1881)  Analysis   No.  33. 

Red  Island — Contact  deposits  of  red  haematite,  in  veins  and  pockets 
(D-) 

George  River, — In  slates  and  sandstones. — Openings  show  two 
deposits  from  five  to  ten  feet  wide,  continuous  for  several  hundred  feet. 
(D.)  AnalyseiB  35,  36. 

East  Bay,  Smiths  Brook, — A  bed  of  haematite  twelve  feet  thick  has 
been  exposed.     (D.)  Analysis  No.  31. 

East  Bay,  Gillies  Lake, — Iron  ore  bed,  varying  from  one  to  thirteen 
feet  in  thickness  traced  for  two  and  half  miles.     (D.) 

Bottlardrie  Island, — Beds  of  spathic  iron  ore  occur  associated  with 
limestone  and  gypsum  at  Island  Point,  on  the  beach. — Metallic  iron 
32-587..     (^  1876-77.) 

Indian  Reserve  and  Peters  Mt*n. — Devonian  formation. — Veins  of 
specular  ore.     Have  not  been  systematically  explored.     Resemble  the 
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Ikok.  Gujsborough  ores.     Metallic  iron  50  to  60'/,.     At  plaoee  very  sal- 

NovftSootU.    phurous.     (D.) 

LilkeAindeyyMdtbaUyChelicampy  Hunters  ML^  Craginish^  Grand Anse, 
— Deposits  of  iron  ores  are  known  at  these  places  but  little  attention 
has  yet  been  paid  to  them.     (D.) 

Colchester  County, 

NeujUm  Mills. — Upper  Silurian  slates. — Important  deposit  of  red 
hematite.  Opened  by  the  New  Glasgow  Iron  &  Railway  Co.  The 
analysis  given  is  from  a  working  sample.     Analysis  N^  47. 

Londonderry  Deposits, — Running  along  the  southern  flank  of  the 
Cobequid  Mountains,  there  is  a  band  of  strata,  carrying  for  a  dis-tanoe 
of  many  miles,  a  stratum  vein  composed  of  carbonates  and  oxides  of  iron, 
with  carbonates  of  lime  and  magnesia.  Its  width  varies  up  to  two 
hundred  feet,  and  ore-bodies  of  fifty  feet  have  been  found.  There  are 
also  large  quantities  of  spathic  ores  and  ankerite. 

These  deposits  have  in  places  been  worked  on  a  large  scale.  The 
East  mines  and  the  West  mines  yield  good  ores  and  indications 
are  that  the  vein  will  continue  for  many  years  to  supply  exceUent 
ores.     Analyses  Noe.  50  to  67. 

Old  Barnes, — Vein  of  limonite  six  feet  thick  has  been  noticed. 

Kemptoum, — Easterly  prolongation  of  the  Londonderry  vein.  Iin> 
portant  deposits  of  limonite,  on  which  development  work  has  been 
done.     Analysis  No.  49. 

,  Cumberland  County, 

Pugtoash  Deposits, — Testing  work  has  been  done  by  Mr.  Leckie  on 
iron  deposits  at  this  place.     (B.  1891.) 

SpringhiU, — Occurrence  of  several  veins  of  iron  ore  has  been  noticed 
here.     (B.  1875.) 

Canfield  Creek, — Large  bed  of  limonite,  conveniently  situated  for 
shipping  and  mining. — Opened  by  Mr.  R.  G.  Leckie.  (D.)  Analysis 
No.  68. 

Dighy  County, 

Digby, — Seme  prospecting  has  been  done  on  small  veins  of  magnetite 
in  the  vicinity  of  Digby. — Abandoned.     (B.  1884.) 
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Digby  Neck. — Veins  of  magnetite  and  hsematite.     These  are  very  ^^^^'• 
irregular  as  to  width  and  persistency.     Attempts  have  been  made  at  Nova  Sootm. 
mining  near  Rossway,  Digby,  and  Waterford.     Analyses  70  to  72. 

St,  Marys  Bay. — Titaniferous  ores  occur  at  St.  Marys  Bay,  west 
of  Digby,  in  irregular  layers  on  the  beach.     (D.)  Analysis  No.  75. 

Bloomfidd, — At  this  place  and  vicinity  there  are  beds  of  bog  iron- 
ore  yielding  about  25''/^  metallic  iron. — Found  a  few  inches  below  the 
surface,  in  layers  from  half  an  inch  to  two  feet  thick. — ^A  furnace  was 
erected  at  this  place  with  charcoal  as  fuel.     (D.) 

Ouffsborough  County, 

Ooshen, — Bed  of  limonite. — Also  a  bed  of  ankerite,  forty  feet  wide, 
in  marine  limestone  rather  phosphatic  and  manganiferous.  Has 
been  opened  and  an  adit  driven.     (B.  1874,  C.)     Analyses  74  to  76. 

Salman  River  LaJce^  ErinviUe, — Deposit  of  specular  iron  ore. — 
Lead  proved  to  be  twenty-five  to  sixty  feet  wide  to  a  considerable  depth. 
— Has  been  worked  by  the  Crane  Iron  Co.,  of  Philadelphia. — Shaft 
sunk  fifty  feet,  drifted  at  bottom  twenty-five  feet  to  wall ;  other  tun- 
nels driven  in  sixty  feet  north-east  and  thirty-five  feet  south-east.  (A. 
1886,  B.  1882,  D.) 

Ouyaboraugh  River. — East  of  Mink  River  is  another  deposit  of 
specular  iron  ore.     (A  1886.) 

Boylaton. — East  of  Milford  Haven. — Series  of  veins  of  specular  iron* 
ore. — ^Width  four  to  four  and  a  half  feet: — A  few  tons  have  been 
mined  and  sent  to  Londondery. — Cost  of  transportation  proved  too 
great     (D.) 

Hants  County. 

Shubenacadie  River. — Carboniferous.— Dark  laminated  limestone. — 
Small  veins  consisting  of  limonite  and  specular  iron-ore,  with  ankerite, 
ge5thite,  etc.,  (D.) 

Selma, — A  compact  red  hematite  occurs  at  this  place. — A  partial 
test  was  made  by  the  New  Glasgow  Coal,  Iron  and  Railway  Co.,  showed 
eight  feet  of  ore. — Further  work  may  show  an  important  deposit  (D.) 
Analysis  No.  81. 

Piclou  Cotmty. 

Geologically  the  iron  district  of  Pictou  county  may  be  said  to 
be  made  up  of  Carboniferous  resting  on  Silurian  and  Cambro-Silurian. 
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Ibon.  — j^  jjj^y  Y^  roughly  described  as  a  triangle  formed  by  the  ore  out- 

Nova  Scotia,    crops  and  the  Intercolonial  and  Cape  Breton  Railways,  the  former 

marking  the  base  and  the  latter  the  sides  of  the  triangle,  having  its 

apex  in  the  coal- fields  at  New  Glasgow. 

In  the  East  River  valley  the  limonite  ores  rest  on  Silurian  clay-elates 
and  have  limestone  as  hanging  wall.  They  are  compact,  concretionary 
and  fibrous.     They  are  very  pure  and  free  from  phosphorus. 

Webster  Ore, — Compact  ore,  non-fossiliferous,  brick-red  in  colour. 
— Thickness  fifteen  to  thirty  feet. — Extends  three  miles.  Bed  admits 
of  adit  drainage  to  depth  of  300  feet.  (B.  1874  C,  D.)  Analyses  88 
to  90. 

Blanchard  Ore, — Has  not  been  traced  beyond  its  natural  exposure. 
— Width  varies  from  thirty  to  one  hundred  feet  and  it  is  situated  on 
elevated  ground. — Large  quantities  of  ore  could  be  obtained,  but  it  is 
fossilif erous  and  phosphatic.     (A.  1873-74,  C.)     Analysis  91. 

Another  range  of  red  hsematite  is  found  700  feet  higher  consisting 
of  several  beds  of  three  to  eight  feet  in  thickness. — This  may  be  a 
continuation  of  the  preceding  one. 

BridgeviUe. — Several  deposits  of  brown  hsematite  occur  here,  width 
ranging  from  ten  to  twenty-five  feet.  Some  of  the  deposits  were 
worked  in  1893  by  the  Glasgow  Iron  and  Coal  Co.— In  1897  they 
were  worked  very  extensively  by  the  Fictou  Charcoal  and  Iron 
Mining  Co.     (B.  1887-93-97,  A.  1891.)    Analyses  126  to  145. 

Sutherland  Eiver,  Wendworth  Grant, — A  bluff  outcrop  of  hematite 
forty  feet  wide,  running  in  a  north-and-south  direction.     (D.) 

SpringviUe  and  Sunnyhrae. — Limonite  deposits. — Some  develop- 
ment work  was  done  on  them  in  1888,  when  about  3,000  tons  were 
extracted.— (B.  1888.) 

At  Sunnybrae  and  for  a  distance  of  eight  miles  down  the  river^ 
there  are  numerous  exposures  of  ore  occurring  in  black  and  gray  slates 
and  quartzites.  Several  have  been  opened  by  the  New  Glasgow  Iron 
and  Coal  Co. — In  places  the  ore  bodies  are  twenty  feet  wide. 

SpringviUe  and  vicinity, — At  contact  of  Carboniferous  and  Silurian 
in  slates. — Limonite. — On  the  property  of  D.  Eraser,  a  shaft  was  sunk 
forty-two  feet,  revealing  a  vein  over  22  feet  thick.  On  another  vein 
nearer  SpringviUe  a  pit  showed  a  width  of  23  feet.     (A.  1873,74,  D.) 

Watson  or  Fall  Brook, — A  bed  of  red  haematite,  about  two  miles 
distant  from  thePictou  coal-field. — Ore  contains  44*57,  Ee.  and  small 
amounts  of   sulphur  and  phosphorus. — (B.  1881.)     This  deposit  has 
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been  opened  by  trial  pits  at   Fall  Brook.     Found  to  be  fifteen   feet  ^^^^• 
thick,  retaining  that  width  for  about  one  mila  (D.)  Analysis  No.  120.  Nova  Scotia. 

CvUerCs  Deposits, — Band  of  quartzite  with  numerous  limonite  veins. 
These  are  small,  the  largest  being  about  one  foot  in  width.  (A.  1873.) 
Analyses  96  to  98. 

Fraser  {Saddler)  Deposits, — Ore  exposed  on  a  small  brook,  showing 
a  thickness  of  ei«i;ht  feet  of  fine  compact  botroydal  limonite. — Close  to 
this  is  another  vein  found  in  1872,  fifteen  feet  thick. — This  deposit 
was  worked  in  1894.     (B.  1894,  C.)     Analyses  92  to  95. 

Black  Rock. — Openings  on  ore  beds  have  been  made  on  the  Shuben- 
acadie  River.  Rather  poor  material.  Developed  and  slightly 
worked  in  1894.     (A  1873-74.     B.  1894.)     Analyses  104  to  111. 

McDonalds  Deposits, — Specular  iron  ore.  Thickness  of  the  deposit 
fi\e  to  twenty  feet.  Small  shafts  have  been  sunk  and  cross-cuts 
driven.  (A.  1892.)  According  to  Sir  William  Dawson,  the  specular 
ores  of  the  East  River  valley  occur  as  lodes.  (A.  1873-74.)  Analyses 
117  to  HP. 

Battery  IlilL — Veins  of  specular  iron  ore  prospected  by  Mr.  J.  M. 
McKay.     The  thickest  is  seven  feet  wide.     (A.  1891.) 

Sunnyhrae. — Bed  of  specular  ore,  twenty  feet  wide,  below  Sunny- 
brae.     Opened  in  1887  by  Mr.  Holmes. 

Glengarry  Station. — In  the  district  lying  west  of  Glengarry  station 
there  are  numerous  exposures  of  ankerite  up  to  three  feet  thick, 
occurring  in  black  and  gray  slates  and  quartzites.     (D.) 

SnUierlatid  River  Deposits. — In  red  marls  associated  with  lime^stone 
and  gypsum,  important  deposits  of  siderite.  Thickness  ten  to  twenty 
feet.  Free  from  fossils.  (D).  Held  by  the  Pictou  Coal  and  Iron  Co. 
Analyses  112  to  116. 

McLeUan  Brook,  French  River. — Spathic  iron  ores  are  met  with 
in  this  locality.  They  have  not  been  thoroughly  examined.  A  sample 
from  French  River  from  a  vein  four  feet  wide  gave  35  per  cent  Fe.  (D.) 
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LEAD. 

Imad,  With  the  exception  of  a  few  tons  taken  out  in  the  coarse  of  develop- 

Prodaofcion.  ™eiit  work  at  Calumet  Island,  in  the  province  of  Quebec,  the  produc- 
tion of  lead  in  Canada,  in  1897,  came  entirely  from  British  Columbia 
and  reached  a  total  of  39,018,219  lbs.,  or  19,509  tons,  which,  valued  at 
the  average  market  price  of  the  metal  for  the  year  in  New  York  was 
worth  $1,396,853. 

Table  1,  below,  shows  the  yearly  production,  price  per  \h.\  and  cal- 
culated value  for  the  past  eleven  years. 

Table  1. 

Lead. 

Annual  Production. 


Calendar  Year. 


1887.. 
1888.. 
1889.. 
1890.. 
1891.. 
1892.. 
1893.. 
1H94.. 
1895.. 
1896.. 
1897.. 


Pounds. 

Price  per 
Pound. 

t 

Value. 

1 

204,800 

c. 
4-50 

$    9,216  1 

674,500 

4  42 

29,813  i 

165,100 

393 

6,488  : 

115,000 

4-48 

4,704  1 

88,665 

4  85 

3,857  , 

808,420 

409 

33,064  1 

2,135,023 

378 

79,636  i 

5,703,222 

829 

187,636  I 

16,461,794 

3  28 

53l,n6 

24,199.977 

2-98 

721,159 

39,018,219 

3-58 

1,396,853 

There  will  be  seen  to  have  been  a  steady  and  considerable  increase 
each  year  since  1891,  although  the  increase  of  production  of  1896  over 
1895  amounted  to  7,738,183  lbs.,  or  47  per  cent,  that  of  1897  over  the 
previous  year  was  still  greater,  being  14,818,242  lbs.  or  61-23  per 
cent  The  average  price  per  pound  too  in  1897  was  greater  by  20  petr 
cent  than  in  1896. 
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Table  2  shows  the  value  of  the  exports  of  lead  from  the  Dominion  Xj^^^. 
as  per  the  returns  received  by  the  Customs  Department.  It  being 
remembered  that  practically  all  the  lead  is  exported,  considerable 
differences  will  be  evident  between  the  values  given  in  Tables  1  and  2, 
due  to  the  entirely  different  basis  of  valuation  adopted  in  the  two 
tables.  In  Table  2  the  figures  represent  the  value  placed  upon  the 
lead  in  the  ore  by  the  shippers  at  the  point  of  export,  or  the  spot  value, 
while,  as  before  explained,  the  values  in  Table  1  are  calculated  at  the 
full  and  final  market  prices  of  the  metal. 


Table  2. 
Lead. 

EXFOBTB. 


'                         Calendar  Year. 

Value. 

1873 

1874 

187B 

$    1,993 

127 

7,510 

66 

720 

1876 

1877 

1878 

1879 

1880 

230 

1881 

1882 

1883 

1884 

1885  .   ..                

.      32 

5 

36 

1886 

1887 

1888 

1889 

1890 

724 

18 

biooo 

2,509 

8,099 

144,509 

435,071 

462,096 

500 
924,644 

1891 

1892 

1893 

1894 

1895 

1896 

1  Q<yr  /  Quebec 

^*^\Briti8h  Columbia 

ToUl,1897 

925,144 

Exporto. 


8i 
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L^P  Tables  3  and   4   show  the  imports  of  lead,  the  aggregate  value  in 

1897  (fiscal  year)  being  $248,291.  This,  however,  does  not  represent 
the  total  value  of  the  ]ead  imported  into  the  country  since  it  does  not 
include  dry  white  and  red  lead  used  in  mixing  paint,  etc.  In  the 
Trade  and  Navigation  Report  for  the  fiscal  year  1896-97,  there  is 
shown  an  importation  of  various  materials  entered  under  the  general 
heading  of  **  dry  white  and  red  lead,  orange  mineral  and  zinc  white  " 
to  the  value  of  $347,539.  What  proportion  of  this  is  zinc  white  and 
what  proportion  is  lead  product,  it  would  be  impossible  to  say,  but  it 
will  at  least  be  quite  evident  that  the  total  importation  of  lead  and 
therefore  the  home  consumption  since  the  production  is  all  exported, 
was  in  1897  of  a  value  less  than  $600,000. 


Importo. 


Table  3. 

Lead. 

Imports  of  Lkad. 


Old,  Scrap  and  Pio.; 


Babh,  Blocks, 
Shbkih. 


TOTAI- 


Fiscal  Year. 


1880  . 
i  1881. 
;  1882.. 
i  1883.. 
1  1884.. 
f  1885  . 
'  1886.. 
I  1887 
I  1888.. 

1889  . 
!  1890.. 

1891.. 

1S92.. 

1893.. 

1894. 

1896.. 

1896.. 

1897.. 


10,236 
36,655 
48J80 
39,409 
36,106 
39,945 
61,160 
68,678 
74,223 
101.197 
86,382 
97.375 
94,485 
70,223 
67,261 
72,433 
66,279 


$  56,919  t 
120,870  i 
148,759  , 
103,413  i 
87,038  ; 
110,947 
173,477 
196,845 
218,132 
283.096 
243,033  i 
254.384 
215,521 
149.440 
139,290 
173,162 
158,881 


18.222 

S70.744  , 

10,540 

35,728 

8,591 

28,785 

9.704 

28,458 

9,362 

24,396 

9.793 

28,948 

14,153 

41,746 

14,957 

45,900 

14,173 

43,482 

19,083 

59.484 

15,646 

48,220 

11,299 

32,368 

12,403 

32,286 

8,486 

20,451 

6,739 

16,315 

8,576 

23,169 

10.616 

!   29,176 

30,298 

$124,117  ' 

34.458 

127,663  ' 

47,195 

156.598  ' 

57,371 

177,544  ' 

49,113 

131,871 

45,468 

111,434 

49,738 

139,885 

75,313 

215,228 

83,635 

242.746 

88,396 

256,614 

120,280 

342.680  ' 

102,028 

291,25S 

108,674 

286,752 

106,888 

247,807 

78,709 

169.891 

74,000 

155,606 

81,008 

196,831 

75.796 

187,566 
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Table  4. 

Lead. 

Imports  of  Lead  Manukactures. 


Lead. 
Importe. 


Fiscal  Year. 


1880 
1881. 
1882 
1883. 
1884 
1885. 
1886 
1887. 
1888 
1889. 
1890. 
1891. 
1892 
1893. 
1891 
1895. 
1896 


rl^ad,  Tea 

'>^\  ::  IZ 

y     •.       Manufactures,  N.E.S 


Value. 


§15,400 
22,629 
17.282 
35,556 
31,361 
36,340 
33,078 
19,140 
18,816 
16,315 
25,600 
23,893 
22.636 
33,783 
29,361 
38,015 
50,722 


Table  5. 

Lead. 

Imports  op  Lithabok. 


Fiscal  Year. 


1880.. 

1881. 

1882. 

1883.. 

1884.. 

1885.. 

1886. 

1887. 

1888. 


1890.. 

1891. 

1892.. 

1893.. 

1894.. 

1895. 

1896.. 

1897.. 


Cwt. 


Value. 


3,041 

$14,334 

6,126  . 

22,129 

4,900 

16,651 

1,582 

6,173 

6,236 

18,132 

4,990 

16,156 

4,928 

16,003 

6,897 

21,865 

7,010 

23,808 

8,089 

81,082 

9,453 

31,401 

7,979 

27,613 

10,384 

34,343 

7,686 

24,401 

38,647 

28,686 

11,955 

32,953 

10.710 

32,817 

12,028 

34,538 

Imports  of 
Litharge. 
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Lead. 


Tablk  6. 

Lead. 

British  Ojlumbia  :  Production. 


Calendar  Year. 

Pounds. 

Price  per 
Pound. 

Value. 

1887 

1888 

1889 

1890 

204,800 
674,600 
165,100 
Nil. 

Ct8. 

i'50 
4  42 
393 

$    9,216 

29,813 

6,488 

'33,064 

79,490 

187,636 

531,716 

1891 

1892 

1893 

1894 

1895 

808,420    ■■         4  09  * 

2,131,092              3  73 

5,703,222              3-29 

16,461,794  1            3.23 

24,199,977              298 

38,841,135  '            3  58 

1896 

1897 

721,159 
1,390,513 

Discovery  and 
developiiient. 


Nova  Scotia. 

Lead  ores  are  known  to  occur  in  Nova  Scotia,  though  little  attention, 
so  far,  seems  to  have  been  paid  to  them. 

In  Colchester  a  deposit  known  as  the  Smithfield  mine  was  opened 
a  few  years  ago,  but  was  never  worked  to  any  great  extent. 

The  following  abstract  is  taken  from  the  Report  of  the  Minister  of 
Mines  of  Nova  Scotia  for  1897  : — 

In  Northern  Inverness,  while  prospecting  for  gold  a  deposit  of  galena 
was  discovered  on  Faribault  Brook  (L'Abime)  in  the  fall  of  1896.  This 
has  been  op>ened  by  the  Cheticamp  Gold  Mining  Co. — The  property  so 
far  as  developed  promises  to  be  very  valuable.  The  face  value  of  the 
openings  are  stated  to  be  20*/^  galena  and  3'/^  copper. — The  ore  is 
said  to  carry  on  average  one  ounce  of  silver  for  every  unit  of  lead,  and 
gold  in  places  up  to  14  dwt.  per  ton. 

On  the  following  occurrences,  development  work  has  been  done  at 
different  times  but  these  efforts  do  not  seem  to  have  met  with  success. 

Cape  Breton  Co Salmon  River. 

Victoria  Co . . .    St.  Anns. 

"  " Washaback  Mines. 

Other  deposits,  the  economic  value  of  which  has  not  been  investi- 
gated, have  been  noticed  as  follows : — 

Inverness  Co Pleasant  Bay,  Mackenzie  River. 

Richmond  Co    Arichat. 

Hants  Co Nine-mile  River. 
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Nbw  Brunswick.  L^^j^ 

The  exploitation  of  galena  deposits  in  this  province  does  not  seem,  Diaoovery  and 
so  far,  to  have  met  with  success, — The  following  are   some  of   the  develqpment. 
occurrences  which  have  been  more  or  less  worked  at  dififerent  times  : — 

Carleion  Cov/nty. 

Briton  Mine. — Near  Woodstock.  This  deposit  has  been  opened 
and  worked  to  some  extent.  The  chief  value  of  the  ore,  however,  was 
derived  from  the  silver  contents. 

Cainpobdlo  Island^  off  Charlotte  Co,  Coast. — At  Welchpool. — An 
occurrence  of  galena  at  this  place  seemed  to  be  important  enough  to 
justify  some  expenditure. — Some  development  work  was  accordingly 
done  on  it,  but  the  enterprise  was  unsuccessful  and  the  mine 
abandoned. 

Frye  Island, — At  this  place  small  veins  of  galena  have  been 
noticed  in  quartz  lodes  cutting  limestones. — No  work  of  any  import, 
ance  has  been  done  on  this  occurrence,  so  that  the  economic  value  is 
unknown. 

St.  John  County. 

Frenchmen^  Creek. — A  discovery  of  small   veins  of  galena  in  lime, 
stone,  has  been  reported  from  this  place  in  the  summer  of  1897. — The   . 
work  done  on  it  has  been  limited  to  stripping. — An  assay  made  in  the 
Geological  Survey  laboratory  gave  25  oz.  of  silver  to  the  ton. 

Gloucester  County, 

Xigadoo  River. — The  occurrence  at  this  place  was  exploited  some 
years  ago,  but  has  since  been  abandoned. — The  galena  holds  about 
40  oz.  of  silver  to  the  ton. 

A  certain  amount  of  test  work  has  been  done  on  two  other  properties 
in  this  county,  viz.,  at  Rocky  Brook  and  at  the  Elm  Tree  mine.  Both 
of  these  as  well  as  the  Nigadoo  River  property  are  near  the  town  of 
Bathurst. 

Quebec. 

The  only  two  occurrences  of  galena  on  which  work  has  been  done  of 
late  years,  in  the  province  of  Quebec,  are  situated  respectively  on 
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iMAu.  Calumet    IslaQci,   Pontiac  Co.  and  on    Lake   Temiscaniing. — A    good 

deal  of  development  has  been  done  on  these  two  mines,  which  have 

been  worked  intermittently  for  a  number  of  yenrs,  and  have  changed 

Discovery  and  hands    several    times. — At  Calumet  Island,  the  ore  is  a  zinc-blende 
deTelopmtnt.  •   ^   j      ..i        i  j  •         m 

associated  with  galena  and  carrying  silver. 

An  analysis  of  the  ore  gave  the  following  results  : — 

Zinc 40  per  cent. 

Lead 12 

Silver 1 5  oz.  per  ton.  * 

The  present  owners,  however,  claim  to  have  now  ores  running 
much  higher.     . 

TheLakeTemiscamingm  ne,  is  said  to  have  been  working  in  1896- 
97, — a  dozen  men  being  employed. — No  shipments  were  recorded. 

Assays  of  the  ore  from  this  place,  made  by  the  Geological  Survey, 
gave  respectively,  18*96  oz.,  11*06  oz.  and  18*23  oz.  of  silver  to  the 
ton  of  clean  galena.  In  his  report  for  1889,  the  Provincial  Mining 
Eingineer  gives  as  an  average  of  several  assays  : 

I^ead 52  per  cent. 

Silver 26  oz. 

Occurrences  of  galena  have  been  observed  in  numerous  other  places 
in  the  province,  some  of  which  may  prove  on  further  investigation,  to 
have  more  than  a  mineralogical  interest.     They  are  as  follows  : — 

County.  Township.  Range  and  Lote. 

Arthabaska Chester 11.  9,  IX.  2,  5.,  X.  19. 

Bagut Acton V.  22. 

BeUechasse Mailloux V. 

Brome Pottou XI.  8. 

Charlevoix Seigniory  de  la  cote  Beaupiv. 

Drummond   Upton XXI.  51. 

Gaspe Cape  Rosier 

Missisquoi St.  Aruiand .    .     . 

Labelle Buckingham IV.  21. 

Wright Deuholm,  Lead  Island. 

Wflk-field 11.  6, 

Pontiac Calumet  Island.. .  .IV.  10  W.,  IV.  9,  10,  12. 

n  Duhamel Blocks  A.,B.,C.,D.  (Lake  Temiacamingu^ 

I,  Guigues II.  1. 

RiniouHki Seigniory  Rioux  (St.  Fabien). 

Shefford Stukely VIIL   1. 

Sherbrooke Ascot IV.  15,  IX.  9. 

The  preceding  list  has  been  gleaned  from  the  reports  of  the  Mining 
Engineer  of  the  Province  of  Quebec  and  from  previous  reports  of  this 
Survey. 


•Report  of  Provincial  Mining  Engineer  for  1802. 
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Lkad. 


Ontario. 


Argentifen)us  galena  oi*es  have  been  known  to  occur  in  Ontario  for  Discovery  and 
many  years. — Several  deposits   have   l>een  opened  and  extensive  work  "^^velopment. 
has  been  done  on  some  of  them,  but  for  various  reasons  these  mine-- 
were  all  subsequently  closed  down  :  so  that  lead  mining  cannot  be 
said  to  have  yet  reached  a  successful  staple  of  development  in  thi'%  pro- 
\  ince. 

The  following  are  some  known  occurrences  : — 

The  deposit,  known  as  the  Frontenac  Mine,  occurs  in  a  grey  pinkish 
gneiss,  and  is  associated  with  beds  of  crystalline  limestone.  — It  is 
situated  on  lots  15  and  16,  concession  IX.,  Tjoughborough  township, 
Frontenac  county.  The  ore-bearing  vein  is  twelve  to  fifteen  feet  wide, 
and  consists  mainly  of  calcepar. — The  galena  is  found  disseminated 
and  in  bunches.  —Different  assays  gave  twelve  to  fifteen  per  cent  of 
galena. 

As  early  as  1867  this  deposit  had  been  developed  to  a  considerable 
extent.  Mr.  H.  G.  Vennor,  in  the  Report  of  the  Geological  Survey 
for  1869,  says  that  a  shaft  had  been  sunk  and  two  drifts,  tour  hundred 
feet  and  fifty  feet  long  respectively,  had  been  run  at  the  bottom  of 
this.  In  1879  smelting  works  were  erected  in  connection  with  the 
mine,  and  operated  at  intervals  for  a  couple  of  years. -The  entei  prise, 
however,  was  not  successful. 

Latiark  County,  near  Carleton  Place,  Ramsay  mine. — This  deposit 
was  worked  for  a  time,  by  open  cuts. — An  attempt  at  smelting  was 
mide,  which,  however  did  not  prove  successful. — Deposits  have  also 
been  noticed  at  Tudor  and  Limerick,  in  Hastings  county. 

Garden  River^  east  of  SaultSte  Marie. — Two  separate  mines,  viz., 
the  Victoria  and  the  Cascades,  were  opened  on  the  same  vein. — Each 
had  a  mill  for  concentrating  and  worked  for  some  years.  Under- 
ground, considerable  development  work  was  done.—  These  enterprises, 
however,  did  not  seem  to  prove  profitable  and  were  closed  down  about 
twelve  years  ago. — An  average  of  different  assays  gave: — silver  20 
oz.,  lead  60  '/o*  —  '^^^  galena  was  associated  in  the  ore  with  zinc- 
blende  and  pjrrite. 

Galena  ores  occur  also  at  a  number  of  points  between  the  last  men- 
tioned place  and  the  western  limit  of  the  province. — Along  the  north 
shore  of  Lake  Superior  several  deposits  have  been  prospected  to  a 
greater  or  less  extent. — At  JackHsh  Bay,  a  gold-bearing  quartz  vein 
containing  galena  and  chalcopyrite,  was  worked  during  the   fii*st  part 
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Lbai).  of  the  year  and  known  as  the  Empress  mine. — The  main  value,  how- 

ever, in  this  case  was  derived  from  the  gold  contents. 

Discovery  and  In  the  vicinity  of  Black  Bay,  a  fair  amount  of  development  work 
was  done  in  the  past  at  the  Enterprise  mine  and  at  other  points 
between  this  and  Port  Arthur. — Although  not  to  be  classed  as  lead 
deposits,  a  certain  amount  of  galena  was  found  in  the  silver  veins  of 
the  Thunder  Bay  district,  a  numlwr  of  which  were  extensively  worked 
in  paKt  years. 

British  Columbia. 

Almost  the  whole  production  of  lead  in  Canada,  for  the  past  three 
years,  comes  from  British  Columbia  and  is  represented  by  the  lead 
contents  of  argentiferous  galena  mined  in  that  province. 

The  shipments  in  1897  have  been  almost  exclusively  from  the  West 
Kootenay  district — the  mines  of  East  Kootenay  having  suspended 
shipments  until  the  completion  of  the  Crow's  Nest  Pass  Railway. 

The  figures  given  in  the  tables  represent  ninety  per  cent  of  the 
assay  value,  this  being  the  rate  at  which  the  smelters  purchase  the  ore. 

Of  the  West  Kootenay  district  the  Slocan  division  afforded  by  far 
the  largest  shipments,  viz.,  30,707,000  lbs. 

At  present,  these  argentiferous  lead  ores  have  to  be  exported  to  the 
U  nited  States  for  treatment ;  but  at  the  Trail  and  Nelson  smelters, 
lead  furnaces  are  being  erected,  and  the  smelting  of  high  grade  ores 
will  be  attempted. 

Although  the  value  of  the  lead,  in  the  tables,  shows  a  qpnsiderable 
rise  ;  this  was  largely  offset  by  the  increase  of  the  duty  on  lead  sent 
into  the  United  States,  to  1 J  cents  per  lb.  of  the  gross  lead  c(mtents 
of  the  ore. 

The  discovery  and  development  of  silver- lead  ore  deposits  for 
1897  will  be  treated  more  at  length  under  the  heading  "Silver.** 
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MANGANESK 


Manwankse. 


The  production  of  manganese  in  1897  consisted  ot  but  little  more  Pruduction. 
than  a  few  sample  shipments ;  the  work  of  mining  this  mineral  in 
recent  years  having  been  of  a  desultory  and  intermittent  nature. 
Though  for  a  number  of  years  previous  to  1890,  the  production 
amounted  to  over  a  thousand  tons  per  annum,  the  output  has  of 
late  dwindled  away  to  small  proportions. 

In  1897  no  production  whatever  was  reported  from  New  Brunswick, 
while  from  Nova  Scotia  the  exports  amounted  to  but  lo\  tons,  valued 
at  $1,166. 

The  statistics  of  production,  value  and  average  value  per  ton  are 
given  in  Table  1,  following  : — 

Tablk  1. 

Manganese. 

Annual  Production. 


Calendar  Year. 


Tons. 


Value. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 


!  1894. 

I  1895. 

'  1896* 

I  1897* 


1,789 

1,246 

1,801 

1,456 

1,328 

255 

115 

213 

74 

125 

l: 


$41,499 

43,658 

47.944 

32,787 

32,560 

6,694 

10,260 

14,578 

4,180 

8,464 

3,975 

1,166 


Value 
per  ton. 


#28.20 
35.07 
26.62 
22  60 
24.61 
26.25 
89.13 
68.44 
56.49 
67.71 
32.19 
76.46 


•  Ej^porte. 


The  average  value  per  ton,  it  wiU  be  seen,  took  a  very  sudden  upward 
turn  in  1892.  This  increase,  as  stated  in  the  report  of  Mineral  Statis- 
tics and  Mines  for  that  year,  was  probably  due  to  the  reopening  of 
the  Tennycape  mines  and  the  shipment  of  high-grade  ore  therefrom. 
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MANt.AM-;HK. 

KxfK)rt8. 


Calkndak 
Ykak. 


187:^.... 
1874.  .. 
1875... 
1876.  . 
1877.... 
1878.... 
1879..  . 
1H80.... 

lasi.... 

1882.  .. 
1883... 
1884.... 
1885. . . 
1886.... 
1887.  .. 
1888.... 
1889.  .. 
1890. . . . 
1891... 
1892. 
1893. ... 
1894.... 
1895... 
18%.  .. 
1897.  .. 


Tablb  2. 
Manoanksk. 

Exports  of  Mangaxesk  Ork. 

Nova  Scotia.       i    Nkw  Brunswick. 


ToTAI« 


6 


21 
106 
106 
154 

79 
200 
123 
313 
134 

77 

(a)  441 

578 

87 

59 
177 

22 

84 
123 

11 
108 


$        12  1 
200  1 
723  , 
3,699  I 
4,H89  . 
7,420  I 
3,090  I 
18,022  I 
11,520  ; 
8,635  t 
1,054  I 
5,054 
854 
14,240 
5,759 
3,024  ! 
2,583 
563 
6,180 
12,409 
720 
6,348 
3,976 
1,166 


1,031  ' 

776  I 

194  I 

391  , 

785 

520 

1,732 

2,100 

1,504 

771 

1,013 

469 

1,607 

1,377 

837 

1,094 

1.377 

1,729 

233 

59 

10 

45 

A 


$20,192 
16,961 

5,314 

7,316 
12,210 

5,971 
20,016 
31,707 
22,532 
14,227 
16,708 

9,035 
29,595 
27,484 
20,562 
16,073 
26,326 
34,248 

6,131 

2,025 
112 

2,400 
3 


1,031  I 

782  ■ 

203 

412 

891 

02<> 

1,886  I 

2,179 

1,704  . 

8VH 

1.326 

603 

1.684 

(rt)l,818 

1,415 

1,181 

1,436 

l,90fi 

255 

143 

133 

I  56  > 

I  15j 


$20,192 

16,973 

5,514 

8,039 

15,909 

10,860 

27,436 

34,797 

40,554 

25,747 

25,313 

20,089 

34,649 

58,338 

34,802 

21,8ffi 

29,350 

36,831 

6,694 

8,205 

12,521 

3,120 

6,361 

3,975 

1,166 


TMportM. 


(a)  250  tons  from  ComwalliB  should  more  correctly  be  classed  imder  the  heAdingr 
of  mineral  pigments. 

Table  3. 
Manoanesk. 
Imports  :  Oxide  ok  MANOANErtK. 


Fiscal  Year. 


Pounds.  '    Value. 


1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 


3,989 
86,778 
44,967 
59,665 
65,014 
62,241 
67,452  [ 
92,1187  ! 
76,097  I 
94,116 

101,868  I 
64,161  1 

108,590 
70,668  I 


268 
1,794 
1,753 
2,988 
3,022 
2,182 
3,192 
8,748 
3,680 
3,696 
4,522 
2,781 
4,075 
2,741 


Digitized  by 


Google 


]  MINERAL   STATISTICS    AND    MIN1N(J.  125   8 

Descriptions  of  the  different  manganese  properties  in  Nova  Scotia  Mangankhk. 

and  New  Brunswick  were  cnven  in  the  report  of  Mineral  Statistics  and  ^  , 

*=>  '^  Disco  very  ami 

Mines  for  1890,  and  need  not  be  further  enlarged  upon  here.  (level(»pineiit. 

In  New  Brunswick  the  outlocik  for  the  future  appears  to  l)e  some- 
what encouraging  owing  to  the  reopening  of  the  hog  manganese 
deposit  at  Dawson  Settlement,  Hillsborough  parish,  Albert  county, 
by  the  Mineral  Products  Company  of  New  York. 

This  deposit  began  to  attract  attention  in  1887,  when  in  that  and 
the  following  year  some  development  work  was  done  and  trial  ship- 
ments were  made.  In  1890  the  property  was  taken  over  by  the 
Crimora  Manganese  C*)mpany,  a  plant  was  erected  for  drying  the  ore 
and  preparations  were  made  for  working  the  property  on  a  large  scale. 
Operations,  however,  do  not  seem  to  have  been  very  successful,  as  in 
the  following:  year  the  works  closed  down  and  have  so  remained  until 
taken  up  by  the  present  owners. 

Mr.  Chalmers  writes  concerning  this  deposit  as  follows*  : — 

**  Bog  manganese  occurs  in  an  extensive  deposit  near  Dawson 
Settlement,  Albert  county.  N.B.,  on  a  branch  of  Weldon  Creek,  cover- 
ing an  area  of  about  twenty  five  acres.  In  the  cetitie  it  was  found  to 
be  twenty-six  feet  deep,  thinning  out  towards  the  margin  of  the  bed. 
The  mineral  is  a  loose,  amorphous  mass,  which  can  be  readily  shovelled 
without  the  aid  of  a  pick,  and  contains  more  or  less  iron  pyrites  disse- 
minated in  streaks  and  layers,  though  large  portions  of  the  deposits 
have  merely  a  trace.  This  bed  of  bog  manganese  lies  in  a  valley  at 
the  northern  Imse  of  a  hill,  and  its  accumulation  at  this  particular 
locality  appears  to  be  due  to  springs.  These  springs  are  still  trickling 
down  the  hill  side,  and  doubtless  the  process  of  producing  bog  manga- 
nese is  still  going  on. 

"  A  branch  of  the  Albert  Railway  has  been  opened  up  to  the  mine, 
and  kilns  for  drying  the  material  were  also  erected.  Operations  had, 
however,  ceased  at  the  time  of  my  visit  (autumn  of  1891)  pending  the 
completion  of  the  analyses  and  tests  of  this  product.  Indications  of 
other  and  similar  deposits  of  bog  manganese  further  west,  about  the 
head  of  Weldon  Creek,  have  been  reported. 

"  Another  bed  of  amorphous  bog  manganese  occurs  near  Harvey,  in 
the  same  county,  but  it  has  not  been  opened  up." 

•G.  S.  C.  Report  (N.S.)  vol.  VII.,  1894,  p.  146  m. 


Digitized  by 


Google 


126   8  GEOLOGICAL   ifURVEY   OF   CANADA. 

Manuanksk^       a.   partial  analysis  of  the  Hillsborough   ore   by  W.  R   Best,   St. 
Diaooveryand  *^^^^  (Report  of  Section  of  Min.  Stat,  and  Mines,  1890)  gave : 
development. 

Manganese  binoxide 47*0 

Iron  oxide 18-0 

Vegetable  matter 34-0 

IjOss 1-0 

Copper trace 

Cobalt trace 


1000 


The  following  analysis  of  this  ore  is  taken  from  the  Mineral  Resouroee 
of  the  United  States  for  1896,  p.  311. 

Average  of  twenty  samples  of  manganese  ore  from  Hillsborough, 
N.B.  (the  ore  being  dried  at  212'  F.) : 

Manganese 45*81 

Iron 9-95 

Oxygen 31*01 

Sulphur -03 

Phosphorus -06 

Silica 5-36 


92-21 


Operations  were  begun  in  the  summer  of  1897,  and  from  thirty-five 
to  forty  men  have  been  employed  clearing  the  land  and  erecting  the 
plant. 

Prof.  L.  W.  Bailey  writes  concerning  the  deposit  and  the  work  of 
the  company  in  the  Summary  Report  of  the  Geological  Survey  for  1897, 
as  follows : — 

"  The  material  is  a  fine  jet-black  powder,  quite  free  from  pebbles  or 
other  foreign  matter,  and  carrying  about  45  per  cent  of  manganese, 
with  a  little  iron  and  silica,  and  only  a  trace  of  phosphorus.  The 
average  value  of  the  ore  is  about  $13  or  $14  per  ton  (while  that  of 
Markhamville  ranged,  in  its  higher  grades,  from  $70  to  $80  per  ton), 
but  would  not  even  possess  this  value  except  through  the  operation  of 
a  special  process  whereby  the  incoherent  powder  is  cemented'  and 
compressed  into  solid  briquettes,  capable  of  ready  transportation  and 
of  direct  addition  to  the  iron  of  the  Bessemer  furnace.  A  large  plant 
has  been  erected  for  the  production  of  these  briquettes,  which  are 
loaded  directly  on  a  short  branch  railway  connecting  with  the  Harvey 
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and  Salisbury  Railway,  by  which  and  by  the  Intercolonial  Railway, 
they  are  to  be  forwarded  to  Bridgeville,  N.S.,  to  be  there  used  in  con- 
nection with  the  plant  of  the  Pictou  Charcoal  Iron  Company,  both 
plants  being  now  under  the  control  of  the  Mineral  Products  Company, 
of  New  Brunswick.  The  cost  of  the  plant  at  Dawson  Settlement, 
including  the  branch  railway  of  about  one  mile  and  a  half,  is  said  to 
have  been  about  830,000.'' 


MERCURY.  Mkrcury. 

Several  deposits  of  cinnabar  are  known  in  the  vicinity  of   Kam-  Disoovery  and 
loops  J^ake,  British  Columbia,  and  some  of  these  have  been  exploited    ^^^  opnaen  . 
although  the  work  is  as  yet  in  the  development  stage. 

The  Gold  Commissioner  for  the  Kamloops  division  reports  as 
follows : — 

''The  furnace  belonging  to  the  Cinnabar  Mining  Company  was 
started  in  the  latter  part  of  March,  but  only  ran  for  a  short  time,  as 
it  was  seen  that  some  alterations  would  have  to  be  made  before  the 
ore  could  be  treated  successfully,  the  results  not  being  satisfactory. 

"The  prospecting  of  the  deep  ground,  with  the  diamond  drill, 
before  commencing  some  tunnels,  cross-cuts  and  winzes  in  the  '  Blue 
Bird '  and  '  Rosebush  *  claims,  was  contemplated,  but  for  some 
reason  thb  work  has  not  been  accomplished.  The  Cariboo  Gold  Fields 
Company  has  completed  assessment  work  on  a  number  of  cinnabar 
claims  on  the  north  side  of  Kamloops  Lake,  but  more  labour  will  be 
required  to  determine  their  value." 

Besides  the  above-described,  mercury  ores  have  been  found  at  a 
number  of  other  places  in  British  Columbia,  although  as  yet  not  proved 
to  be  workable,  may  at  least  be  taken  as  guides  to  localities  where 
prospecting  might  be  done  with  probable  success. 

Dr.  G.  M.  Dawson  in  his  report  on  the  mineral  resources  of  the 
province  (G.  S.  C.  Report  1887,  pp.  156-157  r,  mentionu  those  given 
below  : — 

Ebenezer  Mine,  two  miles  and  a  half  east  of  Golden  on  the  C.  P. 
Railway.  HomcUJico  River.  Fraser  River,  cinnabar  grains  obtained 
in  gold  washing  near  Boston  Bar.  Fraser  River,  12  miles  above 
Kelly  Lake  Creek,  rich  specimens  of  cinnabar  with  native  mercury. 
Vicinity  of  New  Westminster,  Hoatore.  Silver  Peak  near  Hope, 
Globules  of  native  mercury  with  the  silver  ore  of  that  point.  Besides 
these,  specimens  of  ore  are  in    the  museum  of  the  Survey  from  Read 
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MsKt'l'Ky. 


Prtxiuctum 


Island,  north-east  coast  of  Vancouver  Island  and  from  a  point  on  the 
eastern  entrance  to  Seshart  Channel,  Barclay  Sound,  Vancouver 
Island. 

The  following  table  illustrates  the  produuction  of  this  metal   which 
is  altogether  to  be  credited  to  British  Columbia  : — 

Table  1. 

Mercury. 

Production. 


(Calendar  Y^-ar. 


(7Gi  Ibe.) 


IiiHK»rtH. 


1895 71 

1896 58 

1897 9 

Tablk  2. 
Mercury. 
Imports. 


Price 
[>er  flask. 


$33  00 
33  44 
36  00 


$  2,343 

1,940 

.324 


Fi'<cal  Yf*ar. 


1882. 

1883.. 

1884.. 

1885. 

1886. 

1887. 

1888. 

1889.. 

1890. 

1891.. 

1892. 

189.3. . 

1894.. 

1895  . 

1896 

1897 


Poimda.     j      Value. 


2,448 

,   $  965 

7,410 

2,991 

.5.848 

2,441 

14,490 

4,781 

1.3,316 

7,142 

18,409 

10,618 

27,951 

14,943 

22,931 

11,844 

15,912 

7,677 

29,775 

20,223 

30,936 

15,038 

50,711 

22,998 

36,914 

14,483 

63,732 

25,703 

77,869 

32,343 

76,058 

33,534 

MiiA. 


MICA. 


The  fiijures  given  for  mica  are  probably  much  below  the  actual 
production.  There  are  many  deposits  worked  on  a  small  scale  bj 
private  individuals,  from  whom  it  is  almost  impossible  to  get  returns. 

The  important  deposits  of  mica  worked  at  present  are  in  the  pro- 
vince of  Qu*-bec.  Ontario  only  counts  in  the  production  for  a  very 
small  figure. 
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The  mica  mined  is  almost  exclusively  of  the  quality  known  as  *'  amber  Mioa. 
mica,"  which  is  used  as  an  insulating  material  in  the  construction  of 
electrical   machinery.     The  greater    part  of   the   whole  product  is 
exported,  chiefly  to  the  United  States. 


Tablb  1. 

Mioa. 

Annual  Produotion. 


Calendar  Year. 

Value. 

1886. 

1887 

1888 

1889. 

$  29,008 
29,816 
30,207 
28,718 
68,074 
71,510 
104,746 
75,719 
45,581 
65,000 
60,000 
76,000 

1890 

1891. .  

1892. 

1893 

1894. 

1895. 

1896. 

1897 

Produotion. 


Tablr  2. 

Mica. 
Exports. 


Calendar  Year. 

Value. 

1887 

$  3,480 
23,663 
30,597 
22,468 
37,600 
86,662 
70,081 
38,971 
48,525 
47,766 
69,101 

1888 

1889 

1890. 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

Exports 
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MioA.  Quebec. 

The  more  important  workings  of  mica  are  all  situated  in  Labelle 
and  Wright  counties  (formerly  Ottawa 'County.) 
Occurrenoos         The  following  is  a  list  of  occurrences  compiled  from  the  reports  oi 
the  Quebec  Mining  Bureau  : — 

Lahelle  County. 

Portland  West— 111.,  11.,  12,  13,  IX.,  5,  6,  X.,  3. 
Portland  East.—l,  6. 
BtuikingJiam. — XI.,  26. 
VUleneuve.—Ly  31,  32. 
Deny.— Ill,,  4. 

Wright  County. 

UvU  Totvnship.—lX.,  14,  15,  X.,  6,  7,  10,  13,  14,  16,  XL,  1,  5,  6, 
12,  13,  XII.,  10,  XIII.,  9,  XV.,  15,  16,32,  XVL. 
11,  12,  13,  17. 

Wakefield.^l.,  6, 12,  11. 17, 18, 23,  III.,  13,  VIL,  25,  VIII.,  27. 

TempUton.—Ylll.,  15,  16,  IX.,  4,  X.,  7,  8,  9, 10,  XL,  10. 

Maeham.—Ul.y  10,  11. 

ffinck8.—ll.,  21,  22,  25,  IV.,  3,  6,  17,  18,  31,  32,  36,  37,  V.,  22^23, 
XL,  10,  11,  XIIL,  48,  49. 

Aumond. — B.,  6  or  7. 

Aylwin.--lV.,  7,  XL,  43. 

Norihfield.---K.,  1,  2,  3,  B.  12,  13,  19,  20,  21,  IL,  32,  33. 

Denholm.—B.,  12,  V.  19,  20,  21,  VL,  26,  27,  VIIL,  18. 

Bouchette.—l.,  24,  38,  D.,  14,  15,  X.,  11,  12,  24. 

L(yw.—lll.,  24,  25,  XIL,  36. 

Wright.— A.,  37,  D.,  14,  15,  V.,  12,  VL,  17,  VII.  13. 

Pontia^  County. 

Onslow.— YIL,  17,  22. 

Clarendon. — L,  14. 

Besides  the  above,  mica  has  been  found  in  Bryson  (on  Black  River), 
Alleyn,  Cawood,  and  on  unsurveyed  lands  on  the  Ottawa  River 
opposite  Mattawa. 
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ArgenteuU  County.  Mioa 

GrenvUle,—y.,  7,  10,  VI.,  9,  10,  VII.,  17.  . 
Harrington, — IV.,  8. 
Wentworth.—Nll.,  24,  VIIL,  23. 
Chatham.— lY,,  28. 

White  mica  which  can  be  used  for  purposes  where  a  high  degree  of  Occurrenoes 
transparency  is  required,  has  been  observed  on  Lake  Manouan,  north 
of  Lake  St.  John,  also  in  the  townships  of  Escoumains,  Bergeronnes, 
Tadousac,  county  of  Saguenay,  besides  occurring,  in  many  cases,  in  the 
same  areas  as  the  darker  varieties  of  mica. 

Ontario. 

In  Ontario  a  few  deposits  are  worked,  but  on  a  small  scale  although 
occurrences  of  economic  value  have  been  observed  in  many  places, 
among  which  are  the  following : — 

Lanark  County ^  North-Burgess. — IX.,  15,  16,  17. 

Frontenac  County^  Loughborough. — VIII.,  5,  (near  Sydenham.) 

Hastings  County ,  Hungerford. — XII.,  29. 

Addington  County. — Effingham. 

Nipissina  District, — Block  24. 

Parry  Sound  District, — Christie  Township,  near  Edgington. 

British  Columbia. 

Several  occurrences  are  known  in  British  Columbia  among  which 
are  those  at  Canoe  River  and  T6te  Jaune  Cache. 

MINERAL  PIGMENTS.  Min^ul 

PlOMKNTB. 

Under  this  heading  are  included  the  minerab  which,  either  after 
undergoing  preparation  or  in  the  natural  state,  enter  into  the  compo- 
sition of  certain  paints. 

They  comprise,  the  ochres,  umbers,  siennas,  certain  haematites,  limo- 
nites,  barite,  zinc  white  and  the  lead  paints,  as  red  lead,   white  lead. 

To  this  list  might  be  added  the  chrome  colours,  graphite,  terra  alba 
or  gypsum,  soapstone,  etc.,  but  these  having  also  other  uses  are  consi- 
dered under  their  respective  headings. 

Ochres. — By  far  the  greater  part  of  the  Canadian  production  of 
mineral  pigments  is  represented  by  the  ochres,  the  output  of  which  has 
been  increasing  for  the  last  three  years,  the  figures  for  1897  being  the 
highest  on  record.  Almost  the  whole  production  comes  from  the 
province  of  Quebec. 
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MiNKKAL 
PlOMENTH. 

Production 
of  Ochre«. 


Table  1. 

Mineral  Pigments. 

Annual  Production  ok  Ochkkh. 


Calendar  Year. 

Tons. 

! 

Value. 

1 

1886 

1887 

1888 

350 

4H5 

397 

794 

275 

900 

390  . 

1,070 

611 

1,339 

2,362  1 

3,905  1 

$2,350 
3,733 

7,900 

1889 

1890 

1891 

15,280 

5,125 

17,750 

,  1892 

1893 

5,800 
17.710 

1894 

8,690 

1895 

1896 

1897 

14,600 
16,045 
23,560 

Imports  uf 
Ochres. 

Table  2. 
Mineral  Pigmknth. 
Imports  of  OoHRBrt. 

Pounds. 

• 

Fiscal  Year. 

Value. 

1880. 

1881.. 

1882.. 

1883. 

1884.. 

1885. 

1886.. 

1887.. 

188a 

1889.. 

1890.. 

1891.. 

1892. 

1898.. 

1894.. 

1895.. 

1896.. 

571,454 
677,115 
731,526 
898,376 
533,416 

$6,544 
8,972 
8,202 
10,375 
6,39S 
12,782 
12,267 
17,067 
17,664 
12,994 
14,066 
20,550 
22,908 
23,134 
18,951 
12,048 
16,954 

1 

1897 

Ochres  and  ocbrey  earths  and  raw  siennas    

Oxides,  dry  fillers,  fire-proofs,  umbers  and  biu^t 
.    siennas,  N.E.S 

Total,  1897 

644,400 
869,*»4 

$  5,533 
12,971 

1,504,044 

$18,504 
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The  work  of  exploiting  the  ochre  deposits  of  Canada  has  been  Mineral 
chiefly  confined  to  the  province  of  Quebec.     Some  of  the  chief  occur-  I*i<^mknt8. 
Fences  of  this  province  are  as  follows  : — 

Champlain  Co,  OccurreDoes 

of  Ochres. 

Cap  de  la  Magddaine^  St.  Male  Range, — This  is  an  extensive 
deposit,  having  an  area  of  over  six  hundred  acres.  It  consiBts  of 
layers  of  ochre  interstratified  with  peat,  and  was  opened  in  1885. 
It  has  been  worked  ever  since. 

St.  Marguerite  Range. — Small  patches  of  ochre  a  few  yards  in 
diameter,  and  a  few  inches  thick,  show  for  a  distance  of  several  miles. 

St.  Maurice  Co. 

Pointe  du  Lac,  St.  Nicfudae  Range. — Important  ochre  bed  extending 
over  an  area  of  400  acres,  with  a  thickness  ranging  from  six  inches 
to  4  feet.  The  colours  are  different  shades  of  red  and  yellow.  These 
deposits  were  opened  in  1851,  but  the  enterprise  was  subsequently 
abandoned. 

Montmorency. 

Ste.  Anne. — One  mile  and  a  half  above  mouth  of  river  is  a  remarkable 
deposit  of  ochre,  covering  an  area  of  four  acres  with  a  depth  of  from 
lour  to  seventeen  feet. 

Other  deposits,  more  or  less  important,  have  been  found  in : — 

Ck>unty.  Township.  Range  and  lot. 

Chicoutimi . .  .Simard IV.,  24,  25,  26 ;  V.,  26,  27,  28. 

Drummond. .  .Durham IV.,    4. 

Montcalm . . .  .Chertsey. 

WrigJu., HuU X.,  15. 

Eardley. 

Pontiac Mansfield. 

Saguenay Bersimis — Jeremie  Islands^  Escoumaina. 

IberviUe III.,  23,24,25. 

Manicouagan     I.,  IL,  III.,  IV.,  V.,  VI. 

Islets  A,  B,  C. 

De  J/onte— Blocks  C,  D. 
Vaudreuil. .  .Seigniory  of  Vaudreuil — Cote  St.  Charlee,  17 
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Akaltbes  of  Ochres. 


1. 

2. 

3. 

4. 

Peroxide  of  iron 

5910 

9200 

64-83 

0-77 

*210 

3-70 

21  75 
6  85 

72- 14 

026 

♦2^ 

305 

16  45 
5  85 

Protoxide  of  iron 

AluminA 

323 
0-61 

"  o-io' 

254 
1  52 

Silica 

SilidouM  matters 

Sulohuric  acid. 

115 
3-60 

Water  of  oombination  . . . 

Moisture 

Organic  matters. .   

'  *21-i4* 
15  01 

100  00 

10000 

10000 

100  00 

(1»  Ste.  Anne,  Montroorenw— By  Dr.  Sterry  Hunt 

(2)  St.  Malo,  Seigniory  of  Cfap  la  Magdelaine. 

(3  and  4)  North  Shore  of  Little  Komaine  River,  Iberville  Tu.» 
Saguenay  County— (Mines  and  Minerals  of  Quebec  by  J.  Obalski, 
Provincial  Crovemment  Mining  Engineer). 

*  By  difference. 

Baryta. — As  will  be  seen  by  Table  3  following,  the  productioQ  of 
this  mineral  has  been  very  irregular  and  for  many  years  there  was 
none  to  report.  Most  of  that  mined  has  found  a  market  in  the  United 
States. 


Production 
of  Baryta. 


Table  3. 

Mineral  Piomsntb. 

Annual  Production  of  Baryta. 

Calendi 

u-Year. 

Tons. 

Value. 

1885. 
1886. 
1887. 
1888. 
1889. 
1890. 

300  '  $    1,500 

3,864  1       19,270 

400  '         2,400 

1,100  1         3.850 
"  "  li842      ' '  *  7,543' 

1891. 

1 

1892. 
1893. 
1894. 
1895. 
1896. 
1897. 

315  1        1,260 

1,081           2,830 

145  1            715 

571 

3,060 

As  shown  by  Table  4  the  home  consumption  is  small.  A  study 
of  the  figures  there  given  shows  a  great  variation  in  the  value  of  the 
material  imported.  Last  year  it  has  varied  between  ten  to  twenty 
dollars  a  ton  but  some  years  the  average  has  been  from  $35  to  $40  per 


Digitized  by 


Google 


NWAU.]  MINERAL  STATISTICS  AND  MINING.  135   8 

ton.     These  variations   are   probably  due  to  the  different  grades  of  Mineral 
material  brought  in,  some  being  crude  and  some  ground.  Piombnts. 

The  material  mined  in  Canada  has  always  been  shipped  in  the  crude 
state  which  has  doubtless  affected  the  industry  as  the  low-grade 
material  will  hardly  bring  a  price  which  would  allow  of  freighting  long 
distances  to  market. 

Deposits  of  this  mineral  are  known  to  occur  at  a  number  of  places  in  Baiyta. 
the  country,  but  the  production  has  chiefly  come  from  points  in  Nova 
Scotia  and  Ontario.     The   different  mines  have    not  generally   been 
working    simultaneously,    but    have  all  *  been   operated  irregularly. 
Among  the  chief  occurrences  are  the  following. 

Nova  Scotia. 

Colchester  Co. 

Near  village  of  Five  Islands.  This  deposit  was  worked  several 
years  ago  by  an  American  Syndicate,  and  about  3,000  tons  extracted. 

Cape  Breton  Island^  Inverness  Co. 

A  large  deposit  which  is  worked  intermittently  occurs  on  Lake 
Ainslie.     Another  deposit  known  as  Mabou  mines  occurs  at  Mabou. 

Quebec. 

In  Quebec,  baryta  deposits  are  known  to  occur  at  several  points 
but  have  never  been  worked  to  any  extent. 

Bonaventure  County. 
A7ise  a  la  Vieille, — Vein  about  nine  inches  in  width. 

Labelle  County, 

Buckingham  Tp, — IV.,  21 — Vein  of  baryta,  six  to  fourteen  inches 
in  breadth. 

Other  deposits  have  also  been  noticed  in  the  Saguenay  valley,  and 
other  places,  which,  however,  do  not  as  far  as  known  offer  economic 
interest. 

Ontario. 

The  most  important  deposit  of  baryta  in  Ontario,  so  far  known  is 
on  McKellar  Island — Thunder  Bay  district.  This  has  been  opened 
and  worked  to  some  extent 
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Mineral 

PlOVENTS. 


Other  ooourrences,  the  value  of  which  has  not  been  ascertained  liAve 
been  noticed  in  the  following  places  : 
FranUnae  Co. — Oso. 
Leeds  Co.— North  Crosby  Tp. 
Leeds  Co, — Lansdowne. — VII.,  2. 
Lcmark  Co. — North  Burgess. — IX.,  4. 
Bathurst. 
Lavant— I.,  22. 
Hastings  Co.— Madoc—VT.,  15. 


Importa  of 
Baryta. 


Table  4. 

MiNKBAL  PlOMSNTS. 

Imfobts  of  Baryta. 


Fiscal  Year. 

Cwt. 

Value. 

1880 

1881 

1882 

1883 

2,230 

3,740 

497 

$1,525 

1,011 

303 

185 

229 

14 

62 

676 

214 

987 

978 

1884 

1885 

1886 

7* 

1887 

1888 

1889 

379 

236 

1,382 

1,322 

1890 

Table  5. 
Mineral  Pigments. 

MlBCKLLANEOUB  IMPORTS,  FiSCAL  YeAR  1897. 


Quantity. 


Value. 


Faint,  g^und  or  mixed  in,  or  with  either  japan^  var- 
nish, lacquers,  liquid  diyer?,  collodion,  oil  finish  or 
oil  vamisn Lbe. 

Paints  and  colours,  and  rough  stuff  and  fillers,  N.E.S. 

Paris  green,  dry .   .   

Paints  and  colours  ground  in  spirits,  and  all  spirit  var- 
nishes and  lacqueis Galln. 

Putty Lbrt. 

Colours,  metallic,  viz. :  Oxides  of  cobAlt,  tin  and  cop- 
per, N.E.S 


38,097 

45,680 

218,490 

1,041 
190,302 


$8,013 

2,184 

23,091 

2,920 
3,385 

4,768 


39,346 
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MINERAL  WATER. 


MiNIRAI. 

Watie. 


The  production  and  sale  of  mineral  water  in  Canada  has  now 
become  a  fairly  well  established  industry. 

Returns  for  1897  show  a  production  of  749,691  gallons,  valued  at 
$141,477,  an  increase  in  value  over  the  previous  year  of  $29,741  or 
26  per  cent. 

The  following  is  a  list  of  the  principal  contributors  to  the  produc-  Producers 
tion  of  1897  :— 


Province. 


New  Brunswick 


Quebec  . 


Ontario. 


Brit'h  Columbia 


Name  of  Company. 


HaVelock   Mineral 

Sprinf^  Co. 
Sussex     Mineral 

Springs  Co. 

St.  Leun   Mineral 
Springs  Co. 

Radnor  Water  Co. 
Grand  Hotel  Co... 


Eudo       Mineral 
Water  Co. 


Name  of 
Water. 


Havelock. . 

Sussex 

Apohaqui.. 
St.  Leon... 

Richelieu. . 
Radnor.... 
Caledonian 
Bortbwiok. 
Georgian . . 
Eastman^s. 
Ancaster . . 
Eudo 


Diamond     Park 
Spring. 


Winchester 

Wensley's 
Sanataris. 


''T^^^'''  ^o^  Add««. 


C.  H.  Keith Petiteodiac. 

C.  G.  Armstrong.  'Sussex. 

J.  R.  Smith St.  John. 

St  Leon  Mineral  Toronto. 

Springs  Co. 

:  Montreal. 
«i 

Ottawa. 


^FEr 


irte.. 
Radnor  WaterCo. 

King  Amoldi 

Wm.  Bortbwick. 
W.  K.  Kains  ... 
J.  Boyd  &  Son  . 

R.  A.  Smith 

L.  Forrest. 


W.  J.  Anderson, 

M.D. 
Mrs.  E.  Wensley. 
J.  A.  Maodonald. 

Randall  U.  Kemp 


Treadwell. 
Eastman  Spring 
Toronto. 
Toronto. 

Smith's  Falls. 

Camperdown. 
Amprior. 


Kaslo. 
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Mineral 
Water, 


Besides  the  above,  numerous  mineral  springs  are  known  to  occur  in 
Canada,  but  their  being  no  production  reported  they  are  so  far  unim- 
portant. 


Production. 


Table  1. 

Mineral  Watjers. 

Annual  Proddctiok. 


Calendar  Year. 

Gallons. 

Value. 

1888 

124,850 

$  11,456 

•1880 

424,600 

37,360 

18W 

561,165 

66,031 

1891 

427,486 

54,268 

1892 

640,380 

75,348    1 

1893 

725.096 

108,347 

1894 

767,460 

110.040 

1895 

739,382 

126,048 

•  1896 

706,372 

111,736 

1897 

749,691 

141,477 

IiiiportH. 


Table  2. 

Mineral  Waters. 

Imports. 


Fiscal  Year. 


1880. 

1881. 

1882. 

1883 

1884. 

1885 

1886. 

1887. 

1888. 

1889. 

1890 

1891. 
'  1892. 

1893. 
i  1894. 

1895. 

1896 


.,  1207/  Mineral  waters,  natural,  not  in  bottles. . 
^®*"  (Mineral  and  aerated  waters,  N.E.S.   . . . 


$15,721 
17,913 
27,909 
28,130 
27,879 
32,674 
22,142 
33,814 
38,046 
30,343 
40,802 
41,797 
5S,763 
57,963 
49,546 
48,613 
56,864 


$     585 

46,421 

$47,006 
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NATURAL  GAS. 

The  commercial  use  of  natural  gas  in  Canada  is  still  confined  to  the 
wells  in  southern  Ontario,  in  the  districts  termed  respectively  the 
Essex  and  Welland  fielda  It  is  difficult  to  state  the  actual  output  in 
cubic  feet,  since  with  one  or  two  exceptions  the  gas  is  not  metered 
by  the  producers ;  the  value  per  1,000  cubic  feet,  however,  remains 
fairly  uniform.  The  total  in  1897,  viz.,  $325,873  shows  an  increase  of 
$49,572  or  17*94  per  cent  over  the  figures  given  for  the  previous  year, 
though  considerably  less  than  the  value  of  the  output  in  1895.  To 
this  total  three  companies  in  the  Essex  field,  giving  employment  to 
about  39  men,  contributed  $209,773,  and  six  companies  in  the  Welland 
field,  employing  about  35  men,  contributed  $116,100. 

Table  1,  below,  shows  the  value  of  the  production  of  natural  gas  for 
the  past  six  years. 

Table  1. 

Natcual  Gas. 

Annual  Prodcction. 


Natural 
Gas. 


Productum. 


Calendar  Tear. 

Value. 

1892 

$  160,000 
376,233 
313.764 
423,032 
276,301 
326.873 

1893... 

1894 

1896 

1896 

1897 

A  large  proportion  of  the  gas  from  the  two  fields  is  exported  to  the 
contiguous  cities  of  Detroit  and  Buffalo,  the  total  value  of  these  exports, 
according  to  the  Mineral  Resources  of  the  United  States  for  1896, 
being  as  follows  : 

Imports  of   natural   gas  into   the    United   States   from   Canada,  Exporta. 
calendar  years. 

1891  (latter  half) $25,500 

1892 74,737 

1893 90,653 

1894 62,523 

1895 89,419 

1896 87,446 
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Natural  ^^®  quantity  of  gas  imported  into  the  United  States  is  eetimated 

^^^  by  the  customs  officers  of  the  two  cities  to  be  in  thousands  of  cubic 

feet,  as  follov/s : 

At  Buffalo— 

M.  cu.  ft. 

1892 1,295,490 

1893 1,314,824 

1894 1,067,850 

1895 1,052,800 

1896 696,928 

At  Detroit — 

1894 10,800 

1895 785,990 

1896 966,800 

1897  (ten  months) 810,400 

making  a  grand  total  of  exports  from  Canada  of 

M.  cu.  ft. 

1892 1,295,490 

1893 1,314,824 

1894 1,078,650 

1895 1,838,790 

1896 1,663,728 

These  figures  taken  in  conjunction  with  the  values  given  above, 
indicate  an  average  value  placed  upon  the  gas  of  about  five  and  a  half 
cents  per  thousand  cubic  feet. 

In  comparing  the  values  of  production  (Table  1 )  with  the  values  of 
the  imports  into  the  United  States  from  Canada,  one  might  be  led  to 
suppose  that  a  much  smaller  proportion  of  our  production  of  natural 
gas  is  exported  than  is  actually  the  case.  Table  1  is  made  up  from 
the  returns  received  by  this  department,  and  in  most  cases  represents 
the  receipts  of  the  various  companies  for  gas  sold,  the  price  per 
thousand  cubic  feet  being  variable,  but  ranging  as  high  as  25  cents  in 
some  cases,  and  probably  averaging  on  the  whole  from  10  cents  to  15 
cents  per  M .  cubic  feet.  In  the  table  of  imports  of  natural  gas  into 
the  United  States,  however,  a  merely  nominal  value  of  about  5  cents 
per  M.  cubic  feet  is  placed  upon  the  product.  Over  75  per  cent  of 
the  production  is  exported. 

In  1897  the  wages  paid  for  labour  (Bureau  of  Mines  Report,  Ontario) 
were  $42,338. 
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The  town  of  LeamiDgton  owns  its  own  welk  and  supplies  gas  to  its  Natural 
citizens  and  for  municipal  purposes.  In  1894  the  service  pipes  of  the  ^^^ 
Ontario  Natural  Gas  Co.  were  acquired  at  a  valuation  of  $14,000, 
since  which  about  $6,000  has  been  spent  on  extensions,  etc.  A  well 
was  drilled  by  a  syndicate  of  citizens  and  afterwards  taken  over  by 
the  corporation  at  cost  price,  viz. :  about  $2,000 ;  a  second  well  has 
since  been  bored,  and  the  two  are  said  to  have  a  capacity  of  11,500,000 
cubic  feet  per  day.  In  1897  four  men  were  employed,  viz. ;  a  manager, 
a  collector,  a  general  workman  and  a  man  in  charge  of  the  regulators 
at  the  wells,  the  total  wage  cost  being,  $770.  The  revenue  derived 
from  the  sale  of  gas  in  the  same  year  was  about  $10,000.  The  rates 
charged  are  for  stoves  from  $1.50  to  $1.75  per  month;  for  dwelling 
furnace  $2.50  per  month ;  for  store  or  shop  furnace  $3.25  per  month  : 
factories  are  supplied  at  the  rate  of  five  cents  t>er  thousand  cubic  feet. 

NORTH-WBST  TbRRITORIBS. 

Whilst  no  natural  gas  was  put  to  use  except  in  Ontario,  an  import- 
ant discovery  was  made  in  connection  with  the  borings  in  search  of 
petroleum  carried  on  by  the  Geological  Survey  in  northern  Alberta 
and  southern  Athabasca.  This  work  is  alluded  to  in  the  article  on 
Petroleum,  but  the  notable  feature  in  this  connection  consists  in  the 
heavy  flows  of  gas  met  with  in  the  boring  at  the  mouth  of  the  Pelican 
River  on  the  Athabasca  River.  This  point  is  of  course  too  far  away 
from  any  settlement  for  the  present  utilization  of  the  supply.  **  It  is 
of  particular  interest,  however,  when  taken  in  connection  with  the 
considerable  quantity  of  gas  met  with  in  the  Athabasca  Landing 
boring,  and  that  found  in  borings  made  for  water  at  Langevin  and 
Cassils,  on  the  line  of  the  Canadian  Pacific  Railway.  The  gas  is  not 
found  in  these  four  places  at  exactly  the  same  horizon  in  the  Cretaceous 
rocks ;  but  its  occurrence  goes  far  to  prove  that,  particularly  in  the 
lower  strata  of  the  Cretaceous,  natural  gas  in  quantities  of  commercial 
value  may  be  expected  to  occur  over  a  vast  area  of  the  North-west, 
the  distance  between  the  extreme  points  at  which  its  existence  has 
now  been  determined  (Langevin  and  Pelican)  being  about  350  miles.'' 
(Summary  Report  of  the  Geological  Survey,  1897.) 

NICKEL.  NiooL. 

The  Sudbury  district  in  Ontario  is  the  only  region  in  Canada  where 
the  mining  of  nickel  ores  is  carried  on,  and  the  output  of  its  mines 
still  satisfies  a  large  proportion  of  the  world's  requirements  for  this 
metal. 
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Nickel.  During  1897,   the   Canadian   Copper   Company   continued   active 

operations  at  the  Copper  Cliff  and  Stobie  mines,  and  the  Trill  Mining 
and  Manufacturing  Company  operated  the  Inez  mine.  Though  the 
mines  of  the  H.  H.  Vivian  Co.  were  shut  down  during  the  year,  a 
quantity  of  roasted  ore  from  the  stock-pile  was  sold  to  Joseph 
Wharton,  of  PhUadelphia,  and  smelted  in  the  furnaces  of  the  company. 

Production.  The  total  production  in  1897  amounted  to  3,997,647  pounds,  or 
1,999  tons,  which,  at  35  cts.  per  pound,  gives  a  final  market  value  of 
$1,399,176.  The  increase  over  the  previous  year  was  690,534  pounds, 
or  20*47  per  cent,  and  in  value  $210,186.  The  value  of  the  produc- 
tion according  to  the  export  returns,  given  in  Table  2,  was  $723,130, 
or  with  the  figures  of  production  given  above,  an  average  value  per 
pound  of  18'1  cents.  The  value  placed  upon  the  nickel  in  the  ore  by 
the  operators  in  the  returns  to  the  Provincial  Mining  Bureau,  is  much 
less  than  that  placed  upon  the  exports,  being  for  the  year  1897,  but 
$359,651  (Report  of  Bureau  of  Mines,  vol.  VII.,  First  Part,  p.  26)  or 
an  average  value  per  pound  of  8*99  cents. 

The  total  quantity  of  ore  treated  in  1897  was  about  96,092  tons, 
which,  with  a  nickel  product  of  1,999  tons  gives  an  average  per  cent 
of  nickel  in  the  ore  of  2*08. 

Table  1  gives  the  production,  price  per  pound,  and  the  final  market 
value  of  the  metal  for  each  year  since  the  inception  of  the  industry  in 
1889. 

Table  1. 

NiCKBL. 

Annual  Production. 


Calendar  Tear. 


1889. 
1890. 
1891. 
1892. 
1893 
1894. 
1895. 
1896 
1897. 


PouDds  of  nickel 
in  matte. 

Price  per  lb. 

Value. 

*830,477 

60c 

.    » 

1,436,742 

65c 

32 

4,626,627 

60c 

2,         76 

2,413,717 

68c 

1,         56 

3,982,982 

62c 

2.          51 

4,907,430 

^: 

1,         58 

3,888,525 

1,          B4 

3,397,113 

36c. 

1,          90 

3,997,647 

35c. 

1,          76 

*  Calculated  from  shipments  made  by  rail. 

Thus  the  production  of  nickel  in  Canada  up  to  the  end  of  1897  was 
29^80,260  pounds  or  14,740  tons,  or  an  average  yearly  production  of 
1,638  tons. 
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Table  2  gives  the  value  of  the  exports  of  nickel  as  per  the  returns  ^iokki.. 
made  to  the  Customs  Department,  and  Table  3  the  imports. 


Table  2. 

NiOKKL. 

Exports.* 


Exports. 


Calendar  Year. 

Value. 

1890 

1891 

1892 

1893 

$  89,568 
667,280 
293,149 
629,692 
559,356 
521,783 
658,213 
723,130 

1894 

1895 

1896 

1897 

*  Practically  all  the  nickel-bearing  ore  and  matte  produced  in  Canada 
is  exported,  the  apparent  discrepancy  between  Tables  Nos.  1  and  2  being 
due  to  the  different  basis  of  valuation  adopted  in  the  two  instances. 
Table  1  represents  the  total  final  values  of  the  nickel  produced  in  Canada, 
for  the  years  represented.  In  Table  2  the  worth  of  the  product  shipped 
is  entered  at  its  spot  value  to  the  operators,  and  depends  upon  the  parti- 
cular stage  to  which  they  happen  to  carry  the  process  of  extraction  at  the 
time  e,g.y  whether  the  shipments  made  are  raw  ore,  low  grade  matte  or 
high  g^rade  matte,  etc. 

Table  3. 

NiOKEL. 

Imports. 


Import 


Fiscal  Year.                               Value. 

1890 

1891 

1 

$  3,154 

3,889 

1892 

3,208 
2,905 
3,528 
4,267 

4,787 

1893 

1894 

1895 

1896 

ifto?  /  Nickel  anodes 

^*^  INickel* 

4,649 

88 

$  4,737 

*  Classified  under  the  general  heading  of  minerals  in  the  Trade  and 
Navigation  Report. 

Nickel  refining  is  not  carried  on  in  Canada,  the  matte  being 
shipped  for  the  most  part  to  the  refineries  at  Constable  Hook  and 
Camden,  N. J.,  U.S.A.,  though  small  amounts  have  been  shipped  to 
Great  Britain  and  some  to  Clermany. 
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NiCKBL. 


New 
Caledonia. 


Descriptions  of  the  mines  and  works  and  modes  of  occurrence  of  the 
nickel  in  the  Sudbury  region  will  be  found  in  former  reports  of  this 
Section  and  need  not  be  repeated  here. 

Canada's  chief  rival  in  the  production  of  nickel  is  the  island  of  New 
Oaledonia>  a  French  colony,  situated  in  the  South  Pacific  Ocean,  about 
1,000  miles  east  of  the  Australian  coast.  Here  the  nickel  occurs  as  a 
hydro-silicate  of  nickel  and  magnesia  (gamierite)  and  in  another  ore 
called  *'  chocolite  "  from  the  resemblance  this  mineral  bears  to  choco- 
late. The  two  minerals  are  found  in  the  same  deposits  and  the  mixed 
ore  averages  from  6  to  8  per  cent  nickel. 

Mining  is  carried  on  by  two  companies,  the  Soci<^t(^  de  Nickel  and 
the  Soci^t^  d'Exploitation  des  Mines  de  Nickel,  both  of  Paris,  the 
former  operating  at  Thio  and  the  latter  at  Kououa.  The  Si  Reis 
mine  near  the  Bay  of  Nepui  is  also  in  operation. 

The  latter  is  said  to  be  the  only  mine  actively  worked  in  1897,  the 
two  former  having  large  stocks  of  ore  in  hand.  In  July,  1897,  there 
were  said  to  be  in  the  stock  piles  at  Thio  100,000  tons  of  ore,  averag- 
ing about  6  per  cent  nickel,  and  at  Kououa  from  6,000  to  7,000  tons, 
averaging  8  per  cent 

In  the  following  table  some  statistics  are  given  of  the  production  of 
nickel  in  New  Caledonia,  the  figures  being  taken  mainly  from  tlie 
volumes  of  the  Mineral  Industry. 

The  ore  probably  averages  about  7  per  cent  nickel. 

Production  and  Exports  ok  Nickel  Ork  from  New  Caledonia. 


Year. 

Production. 

Exports. 

•Metric  tons 

•Metric  tons 

1884-89 

51,995 

1890 

22,690 

22,690 

,  1891 

60,921 

35,000 

1892 

83,114 

36,000 

1898 

69,130 

45,618 

1894 

61,243 

40.089 

1895 

29,623 

38,976 

1896 

6,417 

87,467 

*1,000  metric  tons  are  equivalent  to  1,102*3  short  tons  EInglish  measure. 

It  will  be  seen  that  from  1890  to  1896  the  exports  of  the  metal 
ranged  between  1,500  and  3,000  tons  per  annum,  while  the  Canadian 
output  in  the  same  period  varied  from  800  to  2,400  tons. 

The  total  output  of  the  New  Caledonia  mines  from  1884  up  to  the 
end  of  1896,  calculating  the  nickel  in  the  ore  at  7  per  cent,  was  accord- 
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ing  to  the  above  figures  21,548  metric  tons  or  23,752  short^  tons,  the  Nickel, 
amount  since  1890  being  17,908  metric  tons,  or  19,740  short  tons,  with 
possibly  from  7,000  to  8,000  tons  of  metal  in  the  ore  in  stock.     The 
average  yearly  export  therefore  for  the  seven  years  from  1890  to  1896 
inclusive,  has  been  2,558  metric  tons  or  2,820  short  tons 

In  the  United  States  a  small  amount  of  nickel  is  produced  as  a  by- 
product at  the  mine  La  Motte,  a  lead  mine  in  Missouri.  Previous  to  the 
opening  of  the  Canadian  mines,  a  considerable  quantity  was  obtained 
from  the  Gap  nickel  mine  in  Lancaster  county,  Pennsylvania.  Some 
work  has  also  been  done  on  the  deposits  in  Oregon  and  Nevada. 

The  total  quantity  of  nickel  mined  in  the  United  States  from  1887 
to  1896  inclusive,  was  but  1,183,282  lbs.,  or  592  tons,  less  than  one- 
third  the  production  of  the  Canadian  mines  in  1897  alone. 

Nickel  is  also  found  in  Norway,  Sweden  and  Russia,  and  some 
mining  has  been  done,  but  production  has  been  unimportant. 

As  stated  above,  the  average  yearly  output  of  the  New  Caledonia 
and  Canadian  mines  has  been  2,820  tons  and  1,638  tons,  respectively, 
making  a  grand  total  for  these  two  chief  sources  of  supply  of  4,458 
tons  per  annum.  The  other  producing  countries,  Norway  and  the 
United  States,  would  not  add  more  than  from  100  to  150  tons  yearly 
to  the  above  total. 

It  would  thus  appear  that  the  world's  requirements  of  nickel  are 
from  4,500  to  5,000  tons  per  annum,  of  which  amount  Canada  sup- 
plies from  30  to  40  per  cent,  and  that  the  sources  of  supply  at  present 
worked  are  more  than  capable  of  taking  care  of  the  demands  made 
upon  them. 


PETROLEUM. 

There  is  but  little  variation  to  report  in  the  petroleum  refining  in- 
dustry for  1897.  The  companies  engaged  in  refining  during  the  year 
were: 

The  Imperial  Oil  Co.,  Ltd.  ) 

The  Petrolia  Crude  Oil  and  Tanking  Co.  VPetrolia. 

The  National  Oil  Co.,  Ltd.  ) 

The  Empire  Oil  Co.,  London. 

The  Bushnell  Co.,  Ltd. 

The  last  named  company  has  works  at  Petrolia  and  at  Samia ;  those 
at  Sarnia  having  been  operated  only  during  the  months  of  October, 
November,  and  December. 

The  production  of  illuminating  oils  and  other  petroleum  products 
for  the  year  attained  a  total  value  of  $1,672,429,  being  a  decrease  from 
10 
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Petbolbum.  ^^o  Yalue  of  the  production  in  1896  of  $204,484  or  10*9  per  cent 
compared  with  an  increase  in  1896  over  1895  of  4  per  cent. 

Production.  Tables  1  and  2,  show  the  production  of  illuminating  oils  and  other 
products  and  the  consumption  of  crude  oils  and  chemicals  respective! j, 
the  total  value  of  the  latter  in  1897,  being  $1,147,622. 

Tablr  1. 

Petrolkum. 

Pboduotion  op  Canadian  Oil  Rbtinkbiss. 


Products. 

Calendar  Ykabs. 

1895. 

1896. 

1897. 

Quantity. 

Value. 

$ 
1,217,426 

63,026 
140,246 
218,692 

75,578 

82,970 

8,300 

Quantity. 

11,207,150 

719,458 
1,014,271 
6.788,353 

1,447,456 

1,532,670 

318,928 

Value. 

$ 
1,251,122 

70,733 
132,308 
261,618 

77,109 

76,249 

7.774 

Quantity.!  Value. 

TlluTTiipating  oils. .  grails. 
Benzine  andnaph- 

tha II 

Paraffine  oils. i 

Gas  and  fuel  oils.,     n 

and  tar n 

Paraffine  wax..   .  lbs. 
Axlegreape 

Totals 

10,711,378 

642,484 
1,016,089 
6,096,355 

1,698,559 
1,840,021 

10,493,449 

747,163 

930,490 

6,723,683 

1,148,847 

1,805,365 

227,079 

$ 

1,064,130 

71,978 
136,2?S 
249,615' 

62,068 

81,191 

7,174 

1,806,237 

1,876,913 

l,672,429i 

( 

* 

Table  2. 

Petrolbum. 

Consumption  of  Crude  Oil  and  Chemicals. 


Articles. 

Calendar  Years. 

1894. 

1895. 

1896. 

1897. 

Crude  petroleum galls. 

Sulphuric  acid lbs. 

27,884,080 

4,974,610 

430,810 

472,139 

96,144 

24,954,855 

4,919,271 

390,781 

390,573 

78,597 

25,881,095 

5,146,429 

438,058 

361,603 

80,612 

25,488,230 

6.504,411 

479,660 

5H227 

66,349 

Soda 1. 

Litharge n 

Sulphur 11 

The  production  of  crude  oil  in  1897  was  obtained  as  usual  from  the 
inspection  returns  of  the  Inland  Revenue  Department,  by  calculating 
from  the  quantity  of  refined  oil  inspected  during  the  year,  the  ratio  of 
crude  to  refined  being  taken  as  100  to  42. 

Table  3  shows  the  quantities  of  Canadian  and  imported  oils  inspected 
during  the  calendar  year,  complete  details  as  to  the  number  of  dif- 
ferent sized  packages,  etc.,  being  given. 
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Table  3. 

pstrolbum. 

Inspkotion  of  Canadian  and  Imported  Oils,  Calendar  Year  1897. 


Number 

of 
Packages. 

Inspection 

Approximate 
iNumber 

of  Gallons  per 
Package. 

Total  Gallons, 

Total  GaUons, 
Imported. 

241,388 

143,432 

♦82 

165 

68,972 

120,169 

cts. 

10 

10 

10 

5 

^4 

42 
42 
42 
10 
5 
5 

10,138,296 

*6,()24',i44"" 
1,722 
1,650 

600,845'*" 

1,722 
294,860  * 

Total 

10,434,878 

6,628,361 

Petroleum. 

Inspection 
of  oils. 


*  Reported  as  mixed  Canadian  and  Imported  Oils  and  assumed  to  contain  equal 
quantities  of  each. 

Table  4  gives  the  statistics  of  the  quantity  of  Canadian  refined  oils 
inspected,  together  with  the  crude  equivalent  calculated  from  the  same 
both  in  gallons  and  in  barrels,  the  average  price  per  barrel  (see  Table 
13)  and  the  total  value  of  the  crude  oil. 

Table  4. 

Petroleum. 

Canadian  Oils  and  Naphtha  Inspectfed  and  Corresponding 

QUANTFTIES  OF  CrUDE  OiL. 


Calendar 
Year. 

Refined  Oils 
Inspected. 

Crude 
Equivalent 
Calculated. 

Ratio 

of  Crude  to 

Refined. 

100:  60 
100:  45 
100:  45 
100  :  40 
100:  40 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
lOO:  38 
100:  38 
100:  42 
100:  42 
100:  42 

Equiva- 
lent in 
Barrels  of 
35GaUons. 

Aveinge 
Price  per 

Barrel 
of  Crude. 

Value 

of 

Crude  Oil. 

1881 

1882 

18ft3 

1884 

1885 

1886 

1887 

1888 

1889... 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

Galls. 

0 
2 
8 
5 
2 
6 
H 
6 
6 
4 
3 
7 
4 
2 
2 
4 
8 

Galls. 

368,987 
389,673 
472,866 
571,000 
687,563 
684,061 
713,728 
695,203 
7M,690 
795,0.^ 
756,298 
779,763 
798,406 
829,10* 
726,138 
726,822 
709,867 

$0.90 
0.78 

l!l8 

i.a^ 

1.26 
1.09 
X.OO 
1.49 
1.59 
1.42i 

5625,655 

656,708 

713,696 

653,600 

902,734 

1,010,211 

984,438 

874,256 

835,322 

l,0S6,738 

1,156,647 

1,011,546 

lOJ 
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Pbtbolkum 


Inspection 
of  oils. 


Table  6  shows  the  amount  of  oil  inspected  both  Canadian  and  im- 
ported for  the  fiscal  year  and  is  compiled  from  the  Reports  of  the 
Inland  Revenue  Department. 

Table  5  illustrates  the  manner  in  which  the  figures  for  each  year  in 
Table  6  are  made  up  and  is  exactly  similar  to  Table  3,  except  that  it 
applies  to  the  fiscal  year  instead  of  to  the  calendar  year. 

Table  6. 
-    Pktrolkum. 
Inspbgtion  op  Canadian  and  Impobtbd  Oils,  Fiscal  Ybab  1897. 


Number 

of 
Packages. 

Inspection 

Approximate 

Number  of 

Gallons 

per 
Package. 

Total  Gallons, 

Total  Gallons, 
Imported. 

244,616 

134,842 

174 

184 

46,800 

115,977 

cts. 

10 

10 

10 

6 

42 
42 
42 
10 
6 
6 

10,273,872 
8,664* 

6,663,364 
3,654 
1,840 

229,000 

579.886 

Total..., 

10,606,626 

6,248,743 

Table  6. 

Petroleum. 

Total  Amount  of  Oil  Inspected,  Canadian  and  Imported. 


Fiscal  Year. 

• 

Canadian. 

Imported. 

Total. 

Percent, 
Canadian. 

Percent. 
Imported. 

1881 

Galls. 

6,406,783 

6,910,747 

6,970,650 

7,656,001 

7,661,617 

8,149,472 

8,243,962 

9,546,895 

9,462,834 

10,121,210 

10,270,107 

10,238,426 

10,683,806 

10,824,270 

10,936,992 

10,533,951 

10,506,526 

Galls. 

476,784 
1,351,412 
1,190,828 
1,142,576 
1,278,115 
1,327,616 
1,665,604 
1,821,342 
1,767,812 
2,020,742 
2.022,002 
2,42^,445 
2,641,690 
5,633,222 
5,650,994 
6,807,991 
6,248,743 

GaUs. 

6,883,567 

7,262,169 

8,161,378 

8,798,586 

8,939,732 

9,477,088 

9,909,566 

11,367,237 

11,230,646 

12,141,962 

12,292,109 

12,667,871 

13,325,496 

16,467,492 

16,687,i»86 

16,341,942 

16,755,2r9 

% 

93  1 

81-4 
86-4 
870 
85-7 
86-0 
83-2 
840 
84-3 
83-4 
83-6 
80-8 
80-2 
65-8 
66-9 
64-6 
62-7 

% 

6-9 
18-6 
14-6 
130 
148 
140 
16-8 
160 
157 
16  6 
16-4 
19-2 
19 '8 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894  

34'2 

1895 

1896 

341 
86-6 
87-3 

1897 
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This  latter  table  illustrates  very  well  the  consumption  of  refined  prrBOLiuM. 
petroleum  in  Canada.  Quite  a  considerable  increase  will  be  noted 
between  1892  and  1894,  which  is  probably  to  be  accounted  for  by  the  Inapection 
fact  that  in  1893,  inspection  fees  for  imported  petroleum  were  reduced 
from  25c.,  lOc.  and  5c.,  to  lOc,  5c.  and  2^c.  respectively.  To  facili- 
tate comparison  between  the  quantities  of  Canadian  and  imported  oils 
inspected,  two  columns  not  hitherto  given  have  been  added,  showing 
the  relative  percentage  of  each  in  the  totals.  From  these  it  will  be 
seen  that  whereas  from  1882  to  1893  the  Canadian  oil  fields  supplied 
from  80  per  cent  to  90  per  C9nt  of  the  consumption,  latter  years  have 
shown  a  falling  away  in  the  proportion  to  be  credited  to  domestic 
sources,  the  percentage  from  1894  to  1897  varying  from  62  to  65.  It 
will  be  seen,  however,  that  this  is  not  due  to  a  diminution  in  the 
home  production,  but  is  rather  a  result  of  the  increased  use  of  im- 
ported oils. 

Table  6  applied  to  the  fiscal  year.  Similar  statistics  for  the  calendar 
years  being  available  since  1892,'^the  figures  have  been  given  below  in 
Table  7. 

Tablb  7. 

Petroleum. 

Total  Amount  of  Oil  iKSPEorrsD,  Canadian  and  Impobtbd. 


Calendar  Year. 

Canadian. 

Imported. 

Total. 

Per  cent, 
Canadian. 

Percent 
Imported. 

1892 

1893 

1894 

Galls. 

10,370,707 
10,618,804 
11,027,082 
10,674,232 
10,684,284 
10,434,878 

Galls. 

2,601.946 
4,520,392 
6,705,787 
5,677,381 
6,106,032 
6,628,361 

GallB. 

12,972,663 
15,139,196 
16,732,869 
16,351,613 
16,790.316 
17,063,239 

% 

79-9 

701 

66-9 

663 

63-6 

61-2 

% 

201 

29-9 

341 

34-7 

36-4 

38-8 

1895 

1896 

1897 
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Petbolbum.  Statistics  of  the  exports  and  imports  of  petroleum  and  its  prodacts 
as  obtained  from  the  Trade  and  Navigation  Reports  are  given  below 
in  Tables  8,  9,  10,  11  and  12. 


Exports. 


Table  8. 

Petboleum. 

Exports  of  Cbude  and  Refined  Petboleum. 


Calendar 
Year. 

Crude  OiL 

Refined  Oil. 

Total 

Gallons.  |    Value. 

1 

Gallons,  i    Value. 

1 

Gallons. 

Value. 

1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

1 

1 
1 

501 

1,119 

13,283 

1,098,090 

337,967 

241,n6 

473,559 

196,602 

235,855 

420,492 

447,355 

311,533 

109,915 

59,282 

33,068 

8,090 

342 

$      99 

286 

710 

30,168 

10,662 

9,855 

13,831 

74,542 

10,777 

18,154 

18,675 

13,045 

4,090  1 

3,286 

3,067 

1,100 

49 

. . . .   





446,770 

310,387 

107,n9 

63,986 

22,831 

601 

$18,471 

12,945 

3,696 

2,773 

1,044 

101 

586 
1,146 
2,196 
5,297 
10,237 
7,489 

342 

$104 
100 
394 
513 

2,028 

999 

49 
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Table  9. 

pstbolbum. 

Imports  of  Pstbolbum  and  Products  op. 


Pbtroleum. 
Importe. 


Fiacal  Year. 

Gallons. 

Valua 

1880 

1881 - 

•131,359 
262,168 
398,081 
368,546 
380,082 
415,195 
421,836 
467,003 
408,025 
484,462 
515,852 
498,330 
475,732 
446,389 
439,988 
525,372 
735,913 

1882 

1883. 
1884. 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893      - - 

1894 
1895. 

1896. 

;  1897- 

Oils: 
Mineral- 

(a)  Coal  and  kerosene,  distilled,  purified  or  re- 
fined, naphtha  and  petroleum,  N .E.S 

{b)  Products  of  petroleum 

7,588,028 
81,367 

1,875 

24,988 

719,044 

1598,547 
8,105 

190 

8,090 

82,237 

(e)  Crude  petroleum,  fuel  and  gas  oils  (other 
than  naphtha,   benzine  or  gasoline)  when 
imoorted  by  manufacturers  (other  than  oil 
renners)  for  use  in  their  own  factories,  for 
fuel  purposes  or  for  the  manufacture  of  gas. 

(d)  Illununatinff  oils  composed  wholly  or  in  part 

lignite,  ooetinff  more  than  30  cents  per  ^llon. 

(e)  Lubricating  oils  composed  wholly  or  m  part 

of  petroleum  costing  less  than  25  cents  per 
gallon 

1 

8,415,302 

697,169 

Digitized  by 


Google 


152  8 


OEOLOQIOAL  BUBYBY   OF  CAKADA. 


Table  10.* 

PSTBOLEUM  PkTBOLECM. 

Imports  Imports  of  Cbudb  and  Manupactured  Oils,  other  than  Illumin atino. 


Fiscal  Year. 

1 

GaUons. 

1881 , 

91 

1882 

90 

1  1883 

88 

1  1884  

07 
26 

1  1885  

1886 

30 

1887 

99 

1888 

14 

1889 

62 

1890 

08  , 

1891 

84 

1892 

99 

1893 

49 

1894 

29 

1895 

07 

1896 

40 

1897 

11 

*  This  table  is  oomposed  of  items  (6)  and  (e)  of  Table  9. 


Table  11. 

Petroleum. 

Imports  of  Paraffine  Wax. 


Fiscal  Year. 

Pounds. 

Value. 

1883 

4.%716 

39,010 

59,967 

62,035 

61,132 

53,862 

63,229. 

239,229 

753,854 

733,878 

452,916 

208,099 

163,817 

150,287 

138,703 

•  5,166 

6,079 

8,123 

7,953 

6,796 

4,930 

5,250 

15,844 

50,275 

48,776 

38,935 

15,704 

11,579 

10,042 

7,945 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 
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Table  12. 

Petroleum. 

Imports  of  Paraffikb  Wax  Candles. 


Fiscal  Year. 

Pounds. 

Value. 

1880 

10.445 

$2,269 

1881 

7,494 

1,683 

1882 

6,818 

1,428 

1888 

7,149 

1,734 

1884 

8,765 

2.229 

1885 

9,247 

2,449 

1886 

12,242 

2,587 

1887 

21,364 

8,611 

1888 

22,054 

2,829 

:i889 

8,038 

1,337 

1890 

7,233 

1,186 

1891 

10,598 

2,116 

1892 

9,269 

1,952 

1893 

8,851 

1,735 

1894 

10,818 

1,685 

1895 

19,448 

2,541 

1896 

25,787 

4,072 

1897 

25,114 

2,929 

PetroLeum. 
Imports. 


For  the  details  of  Table  13,  showing  the  average  closing  prices  for 
crude  oil  on  the  Petrolia  Oil  Exchange,  we  are  indebted  to  the 
secretary  of  that  Exchange. 


Table  18. 
Petroleum. 

AVBEAOB  ClOSIKO  PRICBS  FOR  CRCDE  OiL  ON  PSTROLIA  OiL  EXCHANGE. 


Prices. 


Month. 


January  

February . .   . 

March 

April 

May 

June 

July 

August   

September.. . . 

October 

November. . . . 
December 

llie  Year 


Calendar  Years. 


1891. 


1.30 

i!^ 

1.37 

1.37i 

1.37 

1.; 

1 

1.36 

1.35 

1.33J 

1.31 


1.331 


1892. 


1  26i 


1893. 


1.1) 
1.11 
1.19 

\:^ 

1.07 

1.06 

1.06 

1.04i 

1.04 

1.04 

1.02 


1.09i 


1894. 


l.Oli 
1.01 
1.01 
.99i 
.92 
.929 
.94 
.96 
.98 
1.06 
1.1! 
1. 


l.OQi 


1896. 


1.491 


1896. 


1.72 
1.72 
1.72 
1.72 
1.70 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 


1.69 


1897. 


1.60 
1.60 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.42i 
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Pttbolkum. 

Ontario. 

Disoovery  and  Operations  in  this  industry  have,  as  in  the  past,  been  mainly  located 
development.  ^  ^^^  PetroUa  and  Oil  Springs  districts,  Lambton  c  nnty.  Outside 
of  these  points,  however,  the  work  of  re-opening  the  old  Bothwell  oil- 
field, Zone  township,  Kent  county,  beauii  in  1896,  was  continued 
with  a  fair  measure  of  success.  A  number  of  wells  were  also  bored  on 
a  newly  discovered  field  in  the  township  of  Dawn,  Lambton  county, 
near  the  village  of  Florence.  At  the  latter  point  it  is  said  that  eleven 
wells  were  sunk,  all  of  which  were  producers.  According  to  the  report 
of  the  Ontario  Bureau  of  Mines,  the  production  of  the  Bothwell  field 
during  1897  amounted  to  1,048,862  imperial  gallons,  valued  at  $43,099, 
and  a  number  of  weUs  were  bored.  Some  were,  however,  abandoned, 
the  field  in  some  respects  not  having  quite  come  up  to  the  expectations 
held  with  regard  to  it  in  the  autumn  of  1896. 

All  the  productive  operations  in  oil  in  Canada  were  confined,  as 
above  described,  to  the  western  portion  of  the  Peninsula  of  Ontario. 

Quebec. 

In  Quebec,  the  experimental  borings  in  the  vicinity  of  Gasp^  Bay 
were  continued.  Of  the  results  of  this  work  no  authentic  and  reliable 
data  are  available. 

North-west  Territories. 

Outnide  of  these  the  only  other  point  of  interest  is  to  be  found  in 
the  borings  carried  on  for  the  past  few  years  by  the  Geological  Survey 
with  the  object  of  proving  the  presence  of  oil  in  the  lower  portions  of 
the  Cretaceous  rocks  of  northern  Alberta.  The  exiensive  outcroppings 
of  the  "  tar-sands "  along  the  valley  of  the  Athabasca  River  would 
seem  to  indicate  the  possibility  of  these  same  beds  carrying  the 
lighter  oils  if  tapped  in  depth,  and  where  removed  from  the  oxidising 
effects  to  which  the  tarry  matter  of  the  outcropping  is  probably  due. 

With  the  object  of  testing  this  point,  a  bore  hole  was  put  down  at 
Athabasca  Landing,  which  it  was  believed  should  encounter  the  '*  tar- 
sands ''  at  a  depth  of  about  1,800  feet.  Owing,  however,  to  the 
extremely  difficult  character  of  the  formation  to  be  penetrated,  this 
hole  had  to  be  abandoned  before  reaching  these  beds.  Two  new  holes 
were  started  during  the  year  at  the  mouth  of  the  Pelican  River  ninety 
miles  down  the  Athabasca  River,  below  Athabasca  Landing,  and  at 
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Victoria  on  the  Saskatchewan.     In  the  first,  strata  impregnated  with  Pbtroucum. 
maltha  or  heavy  tarry  petroleum  were  encountered  at  750  feet,  similar 
to  those  outcropping  some  sixty  miles  away  on  the  river,  but  further 
extension  of  the  hole  was  prevented  by  a  very  heavy  flow  of  gas  which 
was  encountered. 

The  boring  at  Victoria  had  not  yet  attained  a  sufficient  depth  to 
give  any  results,  but  will  be  continued,  if  possible,  to  a  depth  of 
2,000  feet  ^ 

Full  details  of  the  results  of  these  borings  and  of  the  conclusions  to 
be  drawn  therefrom  are  to  be  found  in  the  Summary  Reports  of  the 
Geological  Survey  for  the  years  1894  to  1897. 

The  above  constitutes  the  only  work  done  in  the  west  in  the  search 
for  oil,  there  having  been  no  further  exploitation  of  the  indications 
described  by  Dr.  Selwyn  in  the  South  Kootenay  pass  and  vicinity  in 
1891  (Annual  Report  of  the  G.S.C.,  1890-91,  pp.  124  ss.) 


PHOSPHATE. 


Phosphate. 


The  production  of  phosphate  is  now  represented  almost  entirely  by 
the  mineral  taken  out  as  a  by-product  in  the  mining  of  mica. 

As  indicated  by  the  tables,  the  industry  was  at  one  time  of  considera-  Production, 
ble  extent,  but  the  Canadian  mines  have  been  unable  to  compete  with 
the  more  easily  worked  deposits  in  the  south-eastern  United  States 
and  Algeria. 


Tablk  L 

Phorphatk. 

Annual  Production. 


Calendar  Year. 


Tons. 


Value  per 
ton. 


Value. 


1886... 
1887... 
1888... 
1889  . . . 
1890... 
1891  .. . 


1894... 
1896... 
1896... 
1897... 


20,496 

23,690 

22,486 

30,988 

31,763 

23,688 

11,932 

8,198 

6,861 

1,822 

670 

908 


•14.86 

13.60 

10.77 

10.21 

11.87 

10.24 

13.20 

8.66 

6.00 

6.26 

6.00 

4.39 


$304,338 

819,816 

242,286 

316,662 

861,046 

241,603 

157,424 

70,942 

41,166 

9,666 

3,420 

o,9o4 
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GKOLOQICAL  8UBVKT   OF  CANADA. 
Table  2. 

PH06PHAT1. 

Exports. 


Calendar  Year. 

< 

Ontario.            I            Quebec. 

i 

Totals. 

Tons, 

Value. 

Tons. 

Value. 

Ton^ 

Value. 

1878 

824 

1,842 

1,387 

2,471 

568 

50 

763 

434 

644 

705 

2,643 

3,547 

1,866 

1,551 

1,601 

1,990 

1,980 

$12,278  '        9,919 

S1d5M.^1 

10,743 

8,446 

13,060 

11,968 

17,153 

19,716 

21,709 

28,969 

20,460 

28,152 

18,776 

29,987 

28,457 

17,271 

11,482 

7,788 

6,450 

250 

300 

235 

$208,109 

122,036 

190,066 

218,456 

308,357 

427.668 

424,240 

496,293 

343,007 

433,217 

298,609 

394,768 

499,369 

384,661 

158,766 

67,952 

40,170 

2,500 

2,995 

850 

1879 

1880 

20,565  :         6,604  '     101,470 
14,422  ,       11,673  ,     175,664 
36,117             9-497  !      182.^MQ 

1881 

1882 

1883 

1884 

6,338 

600 

8,890 

5,962 

5,816 

8,277 

30,247 

38.833 

21,329 

16,646 

12,544 

11,550 

10,560 

16,685 

19,666 

20,946 

28,536 

19,796 

22,447 

16,133 

26,440 

26,591 

15,720 

9,981 

5,748 

3,470 

260 

299 

166 

302,019 

427,168 

415,360 

490,331 

337,191 

424,940 

268,362 

355.936 

478,040 

368,015 

141,221 

56,402 

29,610 

2,600 

2,990 

400 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1 
70 

5 
460 

Pbboioub 
Mbtalb. 


Gold. 


PRECIOUS  METALS. 

The  precious  metals,  gold  and  silver,  are  considered  together,  as  in 
the  past,  for  the  reason  that  they  occur  in  many  districts  as  constituents 
of  the  same  ores  and  are  produced  by  the  same  mines. 

Gold. 

In  common  with  a  majority  of  the  gold  producing  countries  Canada 
shows  a  considerable  increase  in  the  production  of  that  metal  in  1897. 

While  in  1896  its  value  constituted  «ibout  twelve  per  cent  of  the  total 
mineral  production  of  the  Dominion,  its  proportion  of  the  total  in  1897 
was  not  less  than  twenty-one  per  cent. 

The  product  of  1896,  $2,754,774,  was  exceeded  by  $3,272,242  an 
increase  of  118  per  cent,  the  output  of  1897  being  $6,027,016.  A 
large  part  of  this  gratifying  increase  was  of  course  due  to  the  unusual 
activity  displayed  in  the  working  of  the  placer  diggings  of  the  Yukon, 
consequent  upon  the  discovery  of  some  exceedingly  rich  deposits  in 
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that  district.     Nevertheless,   the  rich   winnings  from  these  northern  Pbsoious 
regions  must  not  be  permitted  to  detract  from  the  importance  of  the  Mhtals. 
advance  and  large  increase  to  be  credited  to  other  gold  mining  regions 
of  the  Dominion. 

In  Nova  Scotia,  the  mining  of  the  free-milling  ores  of  the  province  Gold, 
is  an  industry  of  long  standing,  and  yearly  increases  are  not  large,  yet 
the  product  of  1897  increased  13*9  per  cent  over  that  of  1896. 

Although  greater  results  than  those  achieved  were  expected  from 
the  Ontario  ores  and  the  total  output  ia  still  small,  this  province,  in 
1897,  shows  the  largest  percentage  increase,  viz.,  64*6  per  cent  over 
the  production  of  the  previous  year. 

In  British  Columbia,  the  statistics  show  that  since  1858,  in  but  three 
years,  viz.,  1863,  1864  and  1865,  was  the  production  greater  than 
that  recorded  for  last  year.  But,  whereas  in  those  years,  the  entire 
output  was  due  to  placer  mining ;  lode  mining,  is  to  be  credited  with 
the  major  part  of  the  output  of  1897.  Of  the  $2,724,723  produced  in 
the  latter  year,  but  $530,723  was  won  from  the  placer  deposits,  the 
remainder  coming  from  the  lode  mines. 

The  increase  per  cent  in  the  production  of  1897  over  1896  was 
52*4,  as  compared  with  41*1  per  cent  increase  of  1896  over  the  pre- 
vious year. 

The  proportion  contributed  by  the  different  provinces  to  the  grand 
total  for  the  Dominion  was  approximately  : — British  Columbia,  45*2 
per  cent;  Yukon  District,  41*5  per  cent;  Nova  Scotia,  9*3  per  cent; 
and  Ontario,  3*1  per  cent. 

Table  1. 
Prsoious  Mbtals. 
GrOLD— Annual  Peoduotion  in  Canada.  Prodnctioo. 


Calendar  Year. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


*  Ounces. 
Fine. 


57,465 

53,150 

62,658 

55,625 

45,022 

48,909 

47,247 

54,605 

100,806 

133,274 

291,582 


Value, 


1,187,804 

1,098,610 

1,295.159 

1.149.776 

930,614 

907,601 

976,603 

1,128,688 

2,083,674 

2,754,774 

6,027,016 


_  _  *  Calculated  from  the  values  at  the  rate  of  920.67  per  ounce. 
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-.  Table  2. 

■MxTAiA.  Prboious  Metals. 

Q^,.  Gold  :— Production  bt  Provinoks  >nd  Districtts,  Calendar  Year,  189/ 

Production  by 
provinces. 


Provinces. 


Nova  Scotia 

Quebec 

Ontario 

North-west  Territories — 

Yukon  District 

Saskatchewan 

British  Columbia 

Total 


Ounces.* 


27,m 

43 

9,158 

120,948 

2,419 

131,817 


291,582 


Value. 


$  562,165  I 

900  I 
189,294  j 

2,600.000 

50,000  I 
2,724,657  i 


^,027,016 


*  Calculated  from  the  values  at  the  rate  of  $20.67  per  ounce. 

a.  Placer  fl^old. 

6.  Gold  nroduced  in  treating  free  milling  ores. 

c.  As  follows :  Gold  from  placer  mining $    530,723 

vein        .1 2,193,934 


$2,724,657 


Nova  Scotia.     NoVA  ScOTIA. 


The  statistics  of  the  gold  production  in  Nova  Scotia  are  given  in 
Tables  A,  B,  C,  3  and  4,  Table  A  showing  the  annual  gold  output ; 
Table  B  the  tons  of  quartz  crushed  ;  Table  C  the  average  yield  per  ton. 
In  Table  3  the  total  production  of  each  district  from  1862  to  the  end 
of  1897  is  exhibited,  as  well  as  the  average  yield  per  ton  ;  and  Table  4 
shows  the  amount  of  ore  crushed  and  the  yield  per  district  for  1897. 

With  respect  to  the  output  for  the  latter  year,  it  will  be  seen  to 
have  been  derived  from  some  twenty-five  districts  representing  forty- 
seven  mills.  In  many  of  these  districts,  however,  but  small  quantities 
of  ore  were  crushed,  and  seven  of  the  twenty-five,  viz.,  Brookfield  in 
Queens  county  ;  Caribou  and  Moose  River,  Fifteen-mile  Stream,  and 
Montague  in  Halifax  county ;  Sherbrooke  and  Stormont  in  Guya- 
borough  county ;  and  Uniacke  in  Hants  county,  account  for  over  84 
per  cent  of  the  total  gold  output. 

The  average  yield  per  ton  of  the  diflferent  districts  tabulated  is 
quite  variable,  the  lowest  being  3  dwts.  11  grs.  from  Lawrencetown, 
and  the  highest  2  oz.  14  dwts.  3  grs.  from  Gold  River.  In  two  dis- 
tricts the  average  yield  per  ton  exceeded  2  oz.,  and  in  five  it  varied 
from  1  to  2  oz.,  being  less  than  1  oz.  in  the  remainder.  Of  the  larger 
producing  districts,  i.e.,  those  producing  over  1,000  oz.,  Montague  and 
Uniacke  show  the  highest  average  values,  the  former  being  1  oz.  1  dwt 
10  grs.,  and  the  latter  1  oz.  12  grs.  The  average  for  the  whole  pro- 
vince was  7  dwts.  21  grs. 
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The  statistical  history  of  the  industry,  showing  the  yearly  variations  prkciocs 
in  the  production  of  ore  and  of  gold  and  the  average  yield  per  ton  of  Metals. 
ore,  is  clearly  exhibited  in-  graphic  Tables  A,  B,  C.     The  amount  of 
quartz  crushed  annually  will  be  seen  to  have  been  increased  much 
more  rapidly  than  the  value  of  the  gold  output.     This  special  feature  ^""^^ 
is  shown  more  prominenUy  in  Table  C,  giving  the  average  yield  per 
ton.     The   gradual   lowering   of  the  grade   of    ore   treated   is  most  Nova  Scotia, 
probably  a  result  of  improved  methods  in  mining  and  of  a  general 
lessening  of  mining  costs,  so  that  ores  formerly  incapable  of  profitable 
treatment  can  now  be  milled  to  advantage. 


Calen- 

dar 

Year. 

Value. 

OOLD. 

Nova  Scxttia. 

Annual  Pbodcction. 

Table  JL. 

1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

1891 
1892 
1893 
1894 
1895 
1896 
1897 

9 

141,871 
272,448 
390,349 
496,357 
491,491 
532,563 
400,555 
348,427 
387,392 
374,972 
255,349 
231,122 
178,244 
218,629 
238,585 
829,205 
245,263 
268,328 
257,823 
209,755 
275,090 
301,207 
313,554 
432,971 
455,564 
413,681 
486,939 
510,029 
474,990 
451,503 
389,966 
381,095 
389,338 
453,119 
493,668 
562,165 

"^^""^^^ 

' 

1 

1 

^^^^^ 

1 
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Precious 
Metals. 


Calen- 
dar 
Year. 

• 
Tons. 

GOLD. 

Nova  Sootia. 

Tons  of  Quartz  Crushed. 

Xable  B. 

1862 
1863 
1864 
1866 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

6,473 
17,000 
21,431 
24,421 
32,157 
31,384 
32,259 
35,144 
30,824 
30.787 
17.089 
17,708 
13,844 
14.810 
15,490 
17.369 
17,989 
15,936 
13,997 
16,556 
21,081 
26,954 
25,186 
28,890 
29,010 
32,280 
36,178 
39,160 
42,749 
36,351 
32,552 
42,354 
55,357 
60,600 
69,169 
73,192 
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Calen- 
dar 
Y«vr. 

Value. 

$ 

l.S(i2 

21  91 

ISlkS 

16  02 

1864 

18  21 

1805 

20  32 

18(ir. 

15  28 

18<i7 

16-96 

18G8 

12  41 

1S(?J) 

19-91 

1870 

12  56 

1871 

1217 

1872 

14  94 

1878 

1305 

1874 

12-87 

1875 

14  76 

1876 

1508 

1877 

18-95 

1878 

13  63 

1879 

16  83 

1880 

18-42 

1881 

12  66 

1882 

13  04 

1883 

11-60 

1884 

12-44 

1885 

14  98 

1886 

15-70 

1887 

12-81 

1888 

12-08 

1889 

13  02 

1890 

11  11 

1891 

12-42 

1892 

11-98 

1893 

8-99 

1894 

7  04 

1895 

7  47 

1896 

7  13 

1897 

7tJ8 

i-iOI^D. 

Nova  Sootia. 

AVKRAGK  YlKLl>  PER  ToN  OF  OrK 

Cruhhkt). 
Table   C. 


prbciouk 
Mrtalh. 

Gold. 

Nova  ScotiiL. 


11 
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Peioious 

MSTALB. 

Gold. 
NoTft  Bootia. 


Gold— Nova  Sootia. 


Tabu  8. 
Prboioub  Mbtals. 

PBODUCmoN  OF  THV  DlFrBRENT  DiBTRICTB  FROM  1862 
TO  1897,  IN0LU8IVB. 


Districts. 

1 

Tons  of 

Ore 
Crushed. 

Total  Yield. 

Average     ' 
Yield  per   ' 

Ob.  Dwt.  Gts. 

Value  at 
$19.50  per  Os. 

Ton  of 
2,000  lbs.    ' 

Beaver  Dam 

80 

25,642 

101,786 

45 

785 

69 

13,340 

36.405 

01 

726 

120 

762 

12.541 

43 

295 

7 

28,078 

21,526 

44.962 

237 

48.576 

84.028 

198,821 

116,818 

34,788 

53»108 

119,872 

43,946 

7,368 

56,424 

17      0     0 

16,225    12      4 

89,478      0    23 

19      5    18 

701      2     0 

46    14      0 

10,121    11    21 

17,484      1      5 

14      1      0 

1,061    17    28 

56      8      5 

1,190      5    12 

11,110    17    20 

7    18    22 

174      9      6 

0    15      6 

16,463      4    21 

87,381    10    14 

49,820      4    12 

88      2    14 

34,022      1      2 

31,966    18    19 

130,570    14    18 

50,038      0    21 

20,202      3      2 

36.444      7    14 

60,661     18      3 

29,806      2    13 

10,213    18    20 

42,854    17    21 

$ 

382 

.  316.399 

769,822 

376 

13,671 

911 

197,871 

340,939 

274 

20,707 

1,095 

23,210 

216,662 

155 

3.402 

15 

301,534 

$ 

'4  14 
12  34 

7  57 

8-36 
18-60 
18-20 
1480 

987 

801 
28  62 

9-12 
30  46    1 
17-28    ' 

358 
11  53 

2  1-2    , 

Brookfield 

Caribou  and  Moose  R. 
Oarlet  n 

Cow  Bay 

Cranbeiry  Head 

Central  Rawdon.  .. 
Fifteen-Mile  Stream.. 
Gays  River 

Gold  River     

Kemptville    .    . 

KiUag 

Lake  Catcha 

Lawrencetown 

Leipsigate 

Liscombe  Mills    

Malaga 

MonUgoe    

Oldham 

727,965    1          33-81 
961,744    1          21-39    1 

Ovens . 

1.621     1            6  84     1 

Renfrew 

Salmon  River 

Sherbroke 

Stormont 

Tangier  k  Mooeeland. 
Uniacke 

663,430    1          13  66    i 
623,355    1            7-42    ' 

2,546,129     1          13-14     i 
975,742    !           8  89    | 
393,942    '          11  33     ; 
710,665              13-88     , 

1,180,957                9-89 
581,219               13-25<     ' 
199,172    1          27  03 
835,671              14  81     j 

Waverly 

Wine  Harbor 

Whitebum 

Unproclaimed 

Totals 

1,040,179 

646,589      2    23    j      12,608,487              12' 12 
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Table  4. 

Prboious  Mctals. 

Gold.— Nova  Sootia  District  Details— Calsndar  Year  1897. 


Dwtrk't'*. 


Brookfield j 

Caribou  and  Muone  R . . . ! 

Carleton 

Cow  Bay i 

Crauberry  Head       . .    . .  1 

Central  Kawdon ; 

Fifteen  Mile  Stream i 

Clold  RivM ' 

Kemptville    ' 

Kiiivg ; 

Lake  Catcba 

Lawrencetown I 

Leipsigate    | 

Malaga 

Montague i 

Oldham ! 

Ovens ^ 

Renfrew ' 

Salmon  River 

Sherbrooke 

Stormont 

Tangier  and  Moo»eland. 

Uniacke    

Waverly    

Wine  Harbour 


Totals  and  averages. 


s 


s 


2 

1 

4 

3 

1 

1 

1 

1 

1 

2 

1 

2 

3 

1     , 

2    ; 

1    i 

3     1 

2 

1     1 

2 

1 

60 


Tons  of 

Ore 
Crushed. 


Total  Yield 
ot  Gold. 


Average  Y:eld 
of  Gold 
Per  Ton. 


Oz.  Dwt.  Grs.    02.  Dwt.  Grs, 


9,712 
0,552 
45  ' 
409  I 
69 
632 
9,429  I 
156  i 
120  i 
260 
42 
22  i 
284  I 
390  I 
1.396 
474 
210 
120 
40 
14,865 
20,987 
429 
2,294 
777 
678 


73,192 


3,906 

2,968 

19 

377 

46 

97 

2,850 

422 

56 

651 

38 

3 

163 

730 

1,496 

775 

78 

112 

60 

4,410 

6,306 

110 

2,353 

497 

293 


18  0 

19  7 
6  18 

3  0 

14  0 

15  0 
6    0 

4  20 
3    5 

12    0 
6    0 

16  18 
19    0 

0  0 
18  19 
16    6 


3 
11 

5 

14  7 
19  17 
19  11 

8  2 
12  7 
14    3 


8  i 
0 
0  I 


28,829    3    4 


0 
0 
0 
0 
0 
0 

0  6 
2  14 
0  9 
2    10 


8  1 

6  5 

8  19 

18  11 

13  13 


3    16 
1 


3 

0    18  6 

0     3  11 

0  11  1 

1  17  10 
1  10 

12  18 


7  11 

18  18 

10  3 

5  22 


12    19 
10      4 


0      7    21 


Pbboious 
Metals. 
Gold. 
Nova  Sootia. 


The  following  tabulations  contain,  in  a  oondensed  form,  the  infor- 
mation as  to  discovery  and  development  in  gold  mining  during  1897, 
given  in  the  report  of  the  Department  of  Mines  for  the  province. 
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Pruoiouh 
Mktai^b. 


i 


Value. 


1877* 

12,067 

1878 

17,937 

1879 

23,972 

1880 

83,174 

1881 

66,661 

1882 

17,098 

1883 

17,787 

1884 

8,720 

1885 

2,120 

1886 

3,981 

1887 

1,604 

1888 

3,740 

1889 

1,207 

1890 

1,860 

1891 

1,800 

1892 

12,987 

1893 

15,696 

1894 

29,196 

1895 

1,281 

1896 

3,000 

1897 

900 

I 


(iOLD. 

♦  ^UKBEC. 

Annual  Puohuition. 
Tablk  i). 


(iold. 
Quebec. 


•  Second  half  of  year  only. 

Quebec. 

'^  Gold  mining  operations  in  the  Chaudi^re  valley  and  in  the 
*^  Eastern  Townships  "  generally  have  been  somewhat  restricted  during 
the  past  season  owing  to  causes  unnecessary  to  relate.  In  the  first - 
mentioned  district  an  advance  has,  however,  been  made,  and  new  me- 
thods of  operating  the  alluvial  mines  there  have  been  inaugurated.  Two 
new  companies  have  been  formed — one  called  the  GilbertBeauce  Mining 
Company,  whose  object  it  is  to  reopen  and  work  the  gold  mines  of  the 
Gilbert  River  valley  ;  another,  known  as  the  Central  Quebec  Gold 
Fields  Company,  to  explore  the  gravels  of  Riviere  du  Loup  valley* 
To  carry  on  the  work  more  advantageously  in  the  Gilbert  valley,  a 
scheme   of  draining  the  mines   by  an  open-cut   or  trench   has  been 
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Pbboious 

MVTALS. 


Gold. 


Quebec. 


Chitario. 


adopted,  the  slope  of  the  valley  being  sufficient  to  allow  this  to  be  done 
by  an  opening  of  twenty  to  thirty  feet  in  depth,  affording  an  outlet  to 
the  drainage  of  that  portion  of  the  old  pre-glacial  channel  above  lot 
15,  DeLery.  On  4th  November  this  open  cut  or  trench  had  been 
carried  up  stream  to  a  point  where  it  was  from  sixteen  to  eighteen 
feet  below  the  surface,  and  tunnelling  was  in  progress.  The  bottom  of 
the  pre-glacial  river-channel,  it  was  expected,  would  be  reached  at  a 
depth  of  twenty  feet,  when  sluicing  for  gold  would  commence.  If  this 
scheme  is  successfnl,  the  whole  of  the  Gilbert  River  valley  above  the 
point  mentioned  can  be  drained  into  this  trench  by  gravitation." 

"  The  Central  Quebec  Gold  Fields  Company,  organized  to  work  the 
auriferous  gravels  of  Riviere  du  Loup,  *  *  ♦  has  sunk  several 
shafts  some  two  or  three  miles  above  the  mouth  of  the  river  to  a  depth 
of  sixty  feet,  reaching  the  pre-glacial  gravels.  Water  came  in  so 
rapidly,  however,  that  work  had  to  be  suspended  until  pumps  were 
put  down." 

"  At  Dudswell  work  has  been  in  progi'ess  under  the  Rodrigue 
Mining  Company  during  the  whole  season.  ♦  ♦  ♦  Prospecting 
along  Kingsley  Brook  revealed  the  fact  that  gold  exists  in  the  gravels 
all  along  its  channel  nearly  to  the  source.  ♦  ♦  ♦  The  facts  at 
hand  render  it  evident  now  that  all  the  streams  which  flow  off  Duds- 
well Mountain  contain  gold  in  small  quantities,  and  that  the  source  of 
the  precious  metal  is  probably  at  or  near  the  summit." 

The  above  quotations  are  from  the  report  of  Mr.  R.  Chalmers, 
contained  in  the  Summary  Report  of  the  Geological  Survey  for  1897. 

Ontario. 

There  were  in  Ontario  in  1897,  some  ten  mines  from  which 
returns  of  production  of  gold  were  received,  of  which  one  was 
situated  in  Hastings,  where  the  gold  is  obtained  in  the  mispickel  ores 
of  the  district,  while  the  remainder  were  free-milling  properties  in  the 
northern  and  north-western  portions  of  the  province.  According  to 
the  returns  received,  there  were  28,08i  tons  of  ore  treated  last  year, 
giving  a  resultant  gold  product  valued  at  $189,294,  or  an  average  of 
about  $6.74  per  ton. 

A  majority  of  the  mills  were  operated  for  a  few  weeks  only  towards 
the  end  of  the  year  while  for  various  reiisons  the  older  and  larger 
producers  were  not  worked  to  their  full  capacity.  The  Sultana  mill 
was  idle  for  some  time  pending  the  erection  of  new  stamps,  and  the 
Mikado  did  not  commence  operations  until  August 

The  production  for  the  year,  although  an  increase  of  64*6  per  cent 
over  that  of  the  previous  year  is  sufficiently  encouraging  to  be  indi- 
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cative  of  a  brighter  outlook  and  a  probably  much  increased  output  in  Prkcioub 
the  immediate  future.  Metals. 

The  statistics  of  gold  production  in  Ontario  are  given  below  in 
Table  5,  and  show  that  although  considerable  work  was  accomplished 
in  1887,  the  following  y€>^rs  were  unproductive,  and  it  was  not  until 
1891  that  a  definite  beginning  of  continuous  production  was  made, 
since  which  time  the  output  has  steadily  increased  year  by  year. 


Table  5. 
Prboious  Metalb. 
(Jold—Ontahio— Annual  Proddction. 


Ontario. 


Calendar  Year. 

Ounces 
Fine. 

1 
Value. 

$ 

6,760 

1887 

1888   

1889                                           

327 

1890 .                     

1891 

1892     

1893 

1894 

1895 

1896 

1897 

97 
344 
708 
1,917 
3,015 
5,568 
9,158 

2,000 

7,118 

14,637 

39,624 

62,320 

115,000 

189,294 

Besides  the  mines  actually  engaged  in  the  production  of  gold,  at 
which  there  were  employed  from  400  to  460  men,  there  were  a  large 
number  of  properties,  probably  forty  or  more,  upon  which  prospecting 
and  development  work  were  being  actively  prosecuted ;  and  though 
no  statistics  are  available  as  to  the  amounts  actually  spent  in  develop- 
ment work,  it  must  nevertheless  have  been  considerable.  There  will 
be  found  below  a  partial  list  of  the  different  properties  undergoing 
development,  showing  the  approximate  force  employed  in  each,  the 
depth  attained  in  the  shafts,  etc. 
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Mr.  Wm.  Mclnnes  in  charj|[e  of  the  geological  work  now  in  progress  Prkoious 

._     ^  ^  *        o  \JkTAL8 

in  the  part  of  the  province  west  of  Thunder  Bay,  gives  the  facts  con-  ' 
oerning  mines  and  mineral  development  as  follows.*  ^     ' . 

"  Prospecting  was  being  actively  carried  on  in  the  vicinity  of  Blue- 
berry Lake,  which  lies  north  of  Snake  and  Clearwater  lakes  on  Niven's 
5th  meridian  line.  The  discovery  of  some  gold-bearing  veins  was 
claimed.  Prospectors  stated  that  they  had  panned  gold  from  the 
lacustrine  clays  which  cover  large  areas  of  the  Wabigoon  country,  and 
to  this  was  probably  due  the  local  name  *  The  new  Klondyke  '  given 
to  the  region.  It  was  not  possible  however,  to  personally  verify  this 
reported  occurrence  of  gold  in  the  clays. 

"  Some  of  the  mines  on  the  Lake  of  the  Woods  have  been  showing 
very  good  results,  notably  the  Sultana,  which  has  installed,  during  the 
summer,  a  new  and  very  complete  stamp-mill,  with  a  No.  3  Gates 
crusher,  thirty  stamps  and  six  vanners.  The  mining  machinery  has 
also  been  replaced  by  new  and  recent  patterns,  so  that  the  output 
should  be  largely  increased.  The  Re^^ina  too  has  been  working  regularly 
during  the  summer  and  the  capacity  of  the  mill  has  been  increased. 

**  On  Shoal  Lake,  the  mine  on  the  Mikado  property  has  made  several 
*  clean-ups '  with  results  which  are  satisfactory  in  the  amount  of  gold 
recovered  from  the  battery  and  plates.  Neighbouring  properties  have 
been  carrying  on  the  work  of  development,  but  have  not  yet  installed 
mills.  At  Camp  Bay,  the  work  of  development  has  been  pushed  for- 
ward with  vigour,  and  a  considerable  amount  of  ore  has  been  sacked 
and  brought  to  the  lake  shore  for  shipment.  At  Gibi  or  Chipai  Lake 
a  number  of  properties  have  been  located,  and  the  owners  claim  good 
prospects.  These  locations  are  situated  on  the  tongue  of  Keewatin, 
extending  north-easterly  into  the  gneiss  east  of  Witch  Bay.  They  are 
thus  near  the  same  contact-line  in  the  neighbourhood  of  which  all  the 
properties  on  the  eastern  side  of  the  lake  lie.  North  of  the  railway 
line,  the  Scramble  has  been  carrying  on  the  work  of  sinking  and  general 
development ;  a  good  wagon-road  less  than  six  miles  in  length  has  been 
constructed  between  the  mine  and  Rat  Portage,  making  the  property 
very  easily  accessible.  More  or  less  work  has  been  done  on  innumera- 
ble other  properties  about  the  shores  and  on  the  islands  of  the  lake. 

"In  the  Manitou  region,  prospecting  has  been  carried  forward 
actively  during  the  season.  Many  properties  have  been  located  and 
considerable  development  work  has  been  done  on  some  of  them,  notably 
on  Anjikoming  or  Upper  Manitou,  Mosher  Bay,  and  on  one  or  two 
properties  on  the  western  side  of  the  lake.     All  the  properties  in  the 

*  Summary  Report,  Geol.  Surv.  Can.,  18W,  p.  40. 
12 


Digitized  by 


Google 


178  8 


OBOLOOICAL   SUBVKT   OP   CANADA. 


prkoiouh 
Metals. 

Gold. 

Ontario. 


Manitou  region  are  oomparativelj  near  the  contact  between  the 
gneisses  and  the  schists,  but  in  this  case  that  must  necessarily  be  so 
if  they  lie  in  the  Keewatin  at  all,  owing  to  the  narrowness  of  the  belt 

^*  The  building  of  a  wagon-road  about  seven  miles  in  length  from  the 
head  of  steamboat  navigation  on  Qrassy  River  Lake,  directly  to  the 
north  end  of  Upper  Manitou  Lake,  has  made  the  transportation  of 
supplies,  machinery,  etc.,  into  this  region  a  much  easier  problem. 
Before  the  building  of  this  road,  the  old  Manitou  canoe-route  was 
followed  and  the  part  of  that  route  cut  off  by  this  road  included  five 
portages,  a  mile  and  a  quarter  in  total  length,  and  a  stretch  of  very 
small  and  bad  brook  travel,  near  two  miles  in  length.  A  dam  on  the  outlet 
of  Wabigoon  Lake  at  Dry  den,  makes  the  Grassy  River  navigable  for 
small  steamboats,  three  of  which  were  plying  on  the  route  during  the 
summer.  At  the  Manitou  end  of  the  road,  another  steamboat  was 
built,  and  a  dam  at  the  lower  end  of  the  lake  opens  the  whole  of  the 
Manitou  water-stretches  to  its  passage.  With  easy  means  of  access 
and  abundance  of  wood  and  water,  this  region  affords  good  facilities 
for  the  economical  development  of  its  leads. 

''  Up  to  the  present,  but  little  work  has  been  done  in  the  country 
lying  to  the  north  of  the  railway  in  this  vicinity.  A  few  properties 
have  been  taken  up  and  some  development  work  done  near  Sandy 
Lake  and  on  Minnitaki.  On  the  latter  lake  the  Harvey  property  has 
been  partially  developed  by  sinking,  with  what  result  I  do  not  know. 

"  Taking  the  region  as  a  whole,  very  fair  progress  is  being  made  in 
its  exploitation  and  development,  though  little  close  or  systematic 
prospecting  has  been  done,  excepting  that  carried  on  by  the  Ontario 
Gold  Concessions  Syndicate  (Limited)  on  their  reserves,  and  by  the 
Regina  and  perhaps  a  few  other  mining  companies  on  their  locations. 
The  *  Engledue '  Syndicate  has  prospected  its  properties  pretty 
thoroughly  during  the  summer  without  the  announcement,  however,  of 
any  important  discoveries.  Whether  payable  leads  are  discovered  on 
these  concessions  or  not,  it  must  be  felt  that  to  count  upon  such  dis- 
covery within  certain  defined  limits  in  untried  ground  is  a  very  severe 
test  to  apply  to  a  district  in  which,  as  far  as  we  know,  the  occurrence 
of  the  gold  is  conditional  upon  a  system  of  fissuring." 


North-west  Territories. 

In  former  reports  of  this  Section,  the  gold  production  from  the 
placer  deposits  of  the  North-west  Territories  on  the  Saskatchewan 
River  and  on  the  Yukon  and  its  tributaries  has  been  given  together. 
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The  comparatively  sudden  and  world-wide  interest   aroused  in,  and  Pbjboious 
the   resultant  extraordinary  increase  in  the  output  of  the   Yukon 
^district,  however,  has  made  it  expedient  that  the  production  of  these  j,     , 
two  districts  be  now  given  separately  and  the  figures  of  production  Tcmtoriee. 
will  be  found  below. 

The  extreme  difficulty  of  obtaining  even  approximately  accurate 
statistics  of  placer  gold  production,  especially  from  districts  so  difficult 
of  access  as  the  Yukon,  will  be  generally  recognized,  so  that  the  figures 
in  the  table  must  not  be  taken  as  an  absolute  statement  of  the  out- 
put, but  rather  as  an  approximation  to  the  truth  as  near  as  the  means 
At  command  allow.  It  should  be  added  that  the  value  of  the  gold 
only  has  been  approximately  ascertained,  the  corresponding  number 
representing  ounces  of  fine  gold  being  calculated  from  this. 

Table  6. 

Precious  Metals. 

Gold  :— North-west  Territoribs,  Production. 


Calendar  Year. 


1885  \ 

1886  J 
1887... 
1888... 
1889.. 
18iH)... 
1891... 
1892... 
1893.. . 

I  1894... 
1895... 
1896.. . 
1897... 


Yukon  District. 


Saskatchewan  District. 


•Ounces 

(fine). 


I      Value. 


*0\ince8 
(fine). 


Value. 


Total. 


4,838 

3,387 

1,935 

8,466 

8,466 

1,935 

4,2aH 

8,515 

6,047 

12,095 

14,514 

120,948 


100,000 

70.000 

40,000 

175,000 

175,000 

40,000 

87,500 

176,000 

125,000 

.250,000 

300,000 

2,500,000 


102 

58 

968 

194 

266 

508 

466 

725 

2,419 

2,661 

2,419 


2,100 

1,200 

20,000 

4,000 

6.600 

10,506 

9,640 

15,000 

50,000 

55,000 

50,000 


195,379        4,038,500 


10,786 


222,946 


^Calculated  from  the  value  at  $20*67  per  oz. 

The  statistics  given  above  show  the  production  in  the  North-west 
Territories,  excepting  the  Yukon  district,  to  have  averaged  about 
$50,000  a  year  for  the  past  three  years,  the  annual  production  previous 
to  1895  being  much  less  and  varying  considerably  from  year  to  year. 

Although  the  figures  of  production  are  given  only  as  far  back  as 
1887,  mining  for  the  precious  metal  in  this  region  has  been  prosecuted 
12i 
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for  the  past  30  years  or  more.  Gold  has  been  found  upon  the  South 
Saskatchewan  River,  the  Peace  River  east  of  the  mountains,  and  upon 
the  McLeod,  Athabasca,  Bow,  Oldman  and  other  rivers,  but  the  North 
Saskatchewan,  for  about  60  miles  above  and  a  similar  distance  below 
Edmonton,  has  been  the  chief  field  of  operations,  and  has  attracted  the 
largest  number  of  miners.  The  early  miners  are  said  to  have  made 
from  $20  to  $30  a  day,  but  from  $1  to  $1.50  is  now  considered  a  fairly 
good  daily  average.  In  1897,  it  is  estimated  that  there  were  at  work 
upon  the  whole  river  for  shorter  or  longer  periods,  from  300  to  350 
men. 

The  bulk  of  the  output,  even  during  the  past  three  years,  has  been 
taken  out  by  the  "  hand  miners  "  working  with  pick  and  shovel,  and 
employing  the  rocker  or  grizzly. 

Mining  by  means  of  dredges  did  not  begin  until  about  1895,  when 
Mr.  Benoit,  formerly  manager  of  the  branch  of  the  Jacques  Cartier 
Bank  at  Edmonton,  undertook  the  management  of  two  mining  dredges 
and  began  mining  on  a  larger  scale  than  had  hitherto  been  attempted. 

The  number  of  dredges  has  gradually  increased  until  in  1897,  there 
were  in  all  1 2  dredges  which  have  been  operated  more  or  less  conti- 
nuously ;  most  of  these  dredges  are,  however,  quite  small  and  as  yet 
very  imperfect  and  wasteful  in  their  operations,  and  not  capable  of 
saving  even  as  large  a  proportion  of  the  gold  as  is  done  by  the  "  hand 
miners."  Some  six  larger  dredges  were  working  during  the  year.  Im- 
provements are,  however,  being  constantly  suggested,  and  no  doubt 
in  the  near  future  much  larger  returns  will  be  obtained  with  the  same 
labour  and  cost  of  operation. 

Respecting  operations  during  1897,  Major  A.  H.  Griesbach,  Superin* 
tent  North-west  Mounted  Police,  at  Fort  Saskatchewan,  writes  as 
follows  :* 

"During  the  season,  besides  the  usual  'grizzly'  workers,  there 
have  been  in  operation  upon  the  Saskatchewan  River  12  dredges  of 
various  construction,  some  worked  by  steam,  some  by  horse-power, 
others  by  hand.  These  dredges,  with  one  or  two  exceptions,  have  made 
good  pay,  but  it  is  impossible  to  give  any  figures  as  regards  the  quan- 
tities taken  out  by  them,  as  each  dredge  owner  claimed  that  he  had  a 
*  Klondike '  in  his  machine,  and  they  were  all  very  reticent  about 
giving  any  figures,  but  it  is  sufficient  to  say  that  they  are  all  going  to 
work  again  next  spring  with  improved  machinery,  etc. 

*Report  of  the  Commisaioner  of  the  North-west  Mounted  Police  Force,  1897. 
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**■  A  mining  syndicate  from  Nebraska  was  operating  a  *  concentrator  *  Precious 
during  the  latter  part  of  the  summer,  on  a  bar  about  three  miles  above 
Fort  Saskatchewan.     Their  machinery,  consisting  of  three  concentra-  j,    .,        . 
ting  tables,  separators,  etc.,  was  set  upon  the  sand  and  was  worked  by  Territories, 
electricity,  the  intention  being  to  work  during  the  summer,  and  if  the 
result  of  their  experiments  reached  their  expectations  they  intend 
starting  again  in  the  spring.    The  result  evidently  was  satisfactory,  as 
their  managing  director  stated  on  leaving  here  that  he  would  be  back 
again  in  the  spring,  with  improved  machinery,  and  would  build  a  boat 
and  commence  operations. 

"About  $45,000  worth  of  gold  was  purchased  by  the  banks  and 
merchants  of  Edmonton  during  the  past  year,  besides  this  amount 
there  has  no  doubt  been  a  great  deal  sent  out  of  the  country  in  other 
ways." 

From  a  comparison  of  estimates  of  Mr.  Ogilvie,  Supt.  Constantine, 
N.  W.  M.  P.,  commanding  Yukon  division,  and  those  of  others  conver- 
sant with  the  work  carried  on  during  the  year,  the  output  of  the 
Yukon  district  for  the  season  of  1897  has  been  estimated  at  about 
$2,500,000.  The  search  for  gold  in  the  region  has  been  prosecuted 
with  greater  or  less  success  for  the  past  eighteen  or  twenty  yeara,  and 
for  the  last  twelve  years  estimates  of  the  yearly  value  of  the  output 
will  be  found  in  Table  6.  These  figures  have  been  arrived  at  mainly 
through  information  furnished  by  Dr.  Dawson,  Mr.  Ogilvie,  and  Supt. 
Constantine. 

In  1887,  Dr.  Dawson,  of  the  Geological  Survey,  visited  a  portion  of 
the  Yukon  country,  and  the  result  of  his  explorations  will  be  found  in 
his  Report  on  an  Exploration  in  the  Yukon  District,  N.W.T.,  and 
Adjacent  Northern  Portion  of  British  Columbia,  1887,  reprinted  in 
1898,  together  with  extracts  relating  to  the  Yukon  district  from 
Report  on  an  Exploration  in  the  Yukon  and  Mackenzie  Basins,  1887-88, 
by  R.  G.  McConnell. 

In  view  of  subsequent  developments,  the  following  extract  from 
Dr.  Dawson's  report  will  be  of  interest : — 

"  Mining  can  scarcely  be  said  to  have  begun  in  the  region  more 
than  five  years  ago,  and  the  extent  of  country  over  which  gold  has 
been  found  in  greater  or  less  quantity  is  already  very  great.  Most  of 
the  prospecting  has  been  confined  to  the  banks  and  bars  of  the  larger 
rivers,  and  it  is  only  when  these  innumerable  tributary  streams  begin 
to  be  searched,  that  '  gulch  diggings '  like  those  of  Dease,  McDame, 
and  other  streams  in  the  Cassiar  district,  and  possibly  even  on  a  par 
with  Williams  and  Lightning  creeks  in  Cariboo,  will  be  found  and 
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worked.  The  general  result  so  far  has  been  to  prove  that  six  large 
and  long  rivers,  the  Lewes,  Tes-lin-too,  Big  Salmon,  Pelly,  Stewart  and 
White,  yield  *  fine '  gold  along  hundreds  of  miles  of  their  lower 
courses.  ♦  ♦  ♦  The  developments  made  up  to  this  time  are  suffi- 
cient to  show  that  when  means  of  access  are  improved,  important  bar 
mining  will  take  place  along  all  these  main  rivers,  and  there  is  every 
reason  to  anticipate  that  the  result  of  the  examination  in  detail  of  the 
smaller  streams  will  be  the  discovery  of  much  richer  auriferous  allu- 
viums. When  these  have  been  found  and  worked,  quartz  mining  will 
doubtless  follow,  and  the  prospects  for  the  utilization  of  this  great 
mining  field  in  the  near  future  appear  to  me  to  be  very  promising.'' 

In  the  autumn  of  1886  *  coarse  gold'  was  found  on  Forty  Mile 
Creek,  and  a  rush  was  immediately  made  for  the  new  diggings.  This 
was  the  first  locality  in  which  coarse  gold  had  been  found,  and  it  con- 
tinued for  some  time  to  be  the  chief  centre  of  operations.  Richer 
diggings  were  subsequently  discovered  on  several  of  the  tributaries  of 
Sixty-mile  Creek,*  and  these  for  a  time  held  the  attention  of  the 
miners. 

The  discovery  of  coarse  gold  of  unusual  richness  on  Bonanza  Creek, 
a  tributary  of  the  Klondike  River,  which  has  been  the  means  of  draw- 
ing so  much  attention  to  the  district,  was  made  in  August,  1896.  The 
usual  stampede  took  place,  and  a  large  number  of  claims  were  soon 
staked.  Other  tributaries  of  the  Klondike  and  of  Bonanza  were  found 
to  be  exceedingly  rich,  and  prospecting  has  developed  numerous  other 
creeks  in  the  same  vicinity  of  greater  or  less  richness,  among  which 
might  be  mentioned  Dominion,  Sulphur  and  Quartz  creeks,  tributaries 
of  Indian  Creek  which  flows  into  the  Yukon  about  twenty-five  miles 
above  the  Klondike. 

In  spite  of  the  immense  difficulty  and  consequent  high  cost  of  get- 
ting in  supplies  and  provisions  to  the  mining  camps,  the  output  of  gold 
has  advanced  to  large  proportions,  as  evidenced  by  the  figures  of  pro- 
duction for  1897,  but  with  the  inflow  of  the  large  population  of  miners 
and  prospectors  now  taking  placr,  better  transportation  facilities  will 
no  doubt  be  rapidly  provided,  and  the  resulting  lessening  in  the  cost 
of  mining  and  supplies  will  be  accompanied  by  a  largely  increased  pro- 
duction in  1898. 

British  Columbia. 

In  British  Columbia,  a  continuance  of  the  growth  of  the  gold  mining 
industry  evident  during  the  past  three  years  is  still  shown  in  1897, 
and  the  production  this  year  $2,724,657  has  been  exceeded  but  Uiree 
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times  in  the  history  of  the  industry,  viz.,  in  1863,  1864  and  1865,  when  Precious 

the  extremely  rich  placer-mines  of  Cariboo  were  at  their  best.  ^^  etals. 

Gold. 

The  statistics  of  production  are  given  in  Table  E,  and  require  but  British 
little  comment.  With  the  exception  of  the  past  few  years,  the  pro-  ^^^l"™"^^ 
duction  has  been  almost  entirely  the  result  of  placer  mining  and  from 
the  table  will  be  seen  to  have  reached  a  maximum  in  1863,  when  the 
output  was  valued  at  $3,913,563.  For  the  next  thirty  years  the  pro- 
duction steadily  diminished,  and  in  1893  the  value  of  the  output  was 
but  $379,535.  About  this  period,  however,  renewed  energy  was  in- 
stilled into  the  placer  industry  by  the  inauguration  of  extensive 
hydraulic  operations,  and  quartz  mining  began  to  be  actively  prosecuted, 
resulting  in  the  large  increases  which  have  been  recorded  during  the 
past  four  years. 
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Graphic  Tables  F  and  G,  give  further  details  as  to  the  number  of  Prkcious 
men  employed  and  the  average  earnings  per  man,  but  are  incomplete       J^^^ 
for  the  past  two  years,  the  data  available  being  insufficient.  ix    •  h 

Colombia. 


Calendar 
Year. 


1858 
1869 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Number. 


3,000 
4,000 
4.400 
4,200 
4,100 
4,400 
4,400 
4,294 
2,982 
3,044 
2,390 
2,369 
2,348 
2,450 
2,400 
2,800 
2,868 
2,024 
2,282 
1,960 
1,883 
2,124 
1.955 
1,898 
1,738 
1,965 
1,858 
2,902 
3,147 
2,342 
2,007 
1.929 
1,342 
1,199 
1,340 
1,247 
1,610 
2,030 


OOLD. 

BRrnsH  Columbia. 

NuMBBB  OF  Men  kmplotbd. 

Table  W, 
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Calendar 
Year. 

Value. 

• 

OOLID. 

British  Columbia. 

Earnings  per  Man. 

Table  G-. 

1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 

$ 

235 
403 
506 
634 
648 
889 
849 
813 
893 
814 
992 
749 
569 
734 
671 
567 
643 
1,222 
783 
820 
677 
607 
518 
551 
548 
404 

1884  1   396 

1885  1   246 

1886  1   287 

1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 

296 
307 
330 
423 
358 
298 
304 
283 
313 
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Table   7  is  taken  from   the   Annual    report    of  the  Minister  of  Pbbcious 

•  T^£ktaLiS 

Mines  for  the  province  and  shows  the  production  by  districts  for 

1897.  '^  ' 


Compared  with  a  similar  table  given  last  year,  the  placer  output 
will  be  seen  to  have  diminished  in  Cariboo  and  Kootenay  and  increased 
in  Cassiar,  Lillooet  and  Yale.  The  gold  production  from  vein  mining 
comes  almost  entirely  from  the  Trail  Creek  division  of  West  Kootenay, 
though  in  1897  the  division  of  Nelson  shows  a  considerable  increase 
over  the  previous  year.  In  1897,  Trail  Creek  supplied  about  91  per 
cent  of  the  lode  output.  Nelson  about  2  per  cent  and  Osoyooe  division 
of  Yale  about  6  per  cent. 

Table  7. 

Precious  Mbtals. 

Gold— British  Columbia,  Pkoductiok  by  Districts,  Calenix\r  Yiar,  1897. 


Britifih 
Columbia. 


1 

Placer. 

Quartz. 

District. 

1 

Division. 

1 

Ounces. 

Value. 

Ounces. 

Value. 

1 

1 

$ 

?   : 

Cariboo 

Barkeryille 

Lightning  Creek. . . 
Quesnel  Mouth .... 
Keithley  Creek.... 

3,250 

1,260 

1,750 

10,000 

65,000 

26,000 

35,000 

200,000 

:::::.:..: 



Cassiar 

1,853 

37,060 

1 

1 

Kootenay  East. . . 
Kootenay  West. . 

GOO 

12,000 



i 

'                 1 

Nelson       

2,076 

193 

97,024 

9 

41.620 

3,860 

1.940,480 

180 

Slocan 

Trail  Creek  .... 
Other  Places 



•300 

6,000 

1  LiUooet 

1,874 

37,480 

118 

2,360 

1  Yale    

OjBoyooB 

Sirailkameen 

Yale 

440 
1.176 
2,934 

8,800 
23,600 

68,680 

6,674 

133,480 

1 

1 

'   

1  Other  Districts  . . 

250 

5,000 

47 

1            940 

1 

26,676 

618,520 

106.141 

I  2,122.820 

1 
1 
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Cariboo  District, 

In  the  Quesnel  division  of  Cariboo  district,  hydraulic  mining  is  being 
extensively  prosecuted.  A  number  of  companies  have  commenced  the 
exploration  of  this  district  upon  an  extended  scale  and  a  large  amount 
of  capital  has  been  invested  in  opening  up  the  mines,  erecting  dams  for 
the  formation  of  reservoirs,  building  ditches,  flumes,  sluices,  etc. 

The  Cariboo  Hydraulic  Mining  Company  has  a  property  located  on 
the  westerly  side  of  the  South  Fork  of  the  Quesnel  River,  three  miles 
from  Quesnel  Forks,  comprising  about  446  acres,  and  extending  for 
9,000  feet  along  an  ancient  river-channel. 

**  The  total  depth  of  material  in  the  channel  at  the  present  point  of 
working  is  about  400  feet,  and  a  section  shows  (a)  at  surface  ten  to 
twelve  feet  of  surface  gravel  carrying  a  small  amounc  of  gold ;  (6) 
underlying  this  a  bed  of  very  firm  clay  and  rounded  boulders,  about 
150  feet  in  thickness,  perfectly  barren ;  (c)  bands  of  sand  and  fine 
gravel,  auriferous,  ten  to  twenty  feet  thick ;  (d)  lying  on  bed-rock  a 
^reat  depth,  or  150  feet  to  200  feet  of  exceptionally  rich  gold-bearing 
gravel,  coarse  in  kind,  containing  a  large  amount  of  cobble  stones  and 
a  fair  amount  of  boulders,  mostly  of  eruptive  rock,  both  massive  and 
stratified."     On  the  surface  the  width  is  about  1,000  feet. 

The  gold  in  this  gravel  is  essentially  "  coarse  "  gold,  little  or  no 
**  flour  "  gold  being  found. 

In  the  sluices,  a  very  small  amount  of  platinum  is  found,  and  also 
water- worn  fragments  of  metallic  copper,  besides  pyrites  and  iron-ores. 

The  company  has  now  about  21  miles  of  ditch  in  operation.  The 
main  water-supply  is  brought  17  miles  from  two  lakes,  Policy  and 
Boot-jack,  where  dams  have  been  erected  at  their  outlets  to  empound 
all  the  water  that  drains  into  them  during  the  season. 

The  total  amount  of  gold  recovered  since  the  beginning  of  opera- 
tions in  1894  has  been  about  $335,000. 

The  Horsefly  Hydratdic  Mining  Company  controls  19  mining  leases, 
•comprising  2,100  acres,  on  the  west  of  Horsefly  River,  five  miles  south 
of  Quesnel  Lake.  At  first  the  gravel  was  worked  very  well  with 
monitors,  but  after  a  time  a  band  of  cemented  gravel  was  encountered 
■and  after  a  long  struggle  the  method  of  operation  with  monitors  had 
to  be  abandoned.  Experiments  were  then  begun  to  learn  whether  the 
<5emented  gravel  would  pay  to  mine  and  crush  in  stamp-mills.  Results 
were  found  sufficiently  satisfactory  to  justify  the  erection  of  a  10- 
«tamp  mill  and  mining  will  now  probably  be  renewed  with  increased 
vigour. 
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The  Golden  River  Quesnel  Mining  Co.,  Ltd.,  has  secured  the  right  to  Precious 
mine  the  South  Fork  of  the  Quesnel  River  from  where  it  flows  out  of     ^^^• 
Quesnel  Lake  to  where  it  joins  the  North  Fork,  or  for  seven  miles  of  ^  .  .  , 
channel.     This  company,  is  constructing,  at  great  cost,  a  dam  and  Columbia, 
race-way  at  the  foot  of  the  lake  where  the  river  is  a  little  over  400 
feet  wide. 

Other  companies  among  which  might  be  mentioned  the  Consolidated 
Victoria  Hydraulic  Mining  Company,  the  Montreal  Hydraulic  Mining 
Company,  the  Maude  Hydraulic  Mining  Company,  the  Fishback 
Hydraulic  Mining  Company,  the  Horsefly  Gold  Mining  Company,  the 
Miocene  Gravel  Mining  Company,  (Limited),  the  Cariboo  Gold  Mining 
Company,  (Limited),  the  Slough  Creek  Gold  Mining  Company,  the 
British  Columbia  Development  Association  and  the  Waverley  Hydrau- 
lic Mining  Company  have  secured  leases  and  have  been  exploring  the 
gravels  of  the  district  with  greater  or  less  success. 

West  Kootenay  District. 

The  chief  properties  contributing  to  the  gold  output  from  the  smelt- 
ing ores  of  the  Trail  Creek  district  are  the  Le  Roi,  War  Eagle,  Centre 
Star,  Columbia  and  Kootenay  and  Iron  Mask.  Active  development 
has  been  prosecuted  on  a  large  number  of  other  claims, 'but  the  above 
are  the  main  properties  from  which  shipments,  other  than  experimental, 
were  made  in  1897. 

The  Le  Roi  has  been  opened  and  worked  to  a  depth  of  700  feet,  and 
development  is  being  extended  to  the  800  foot  level.  Lar^e  bodies  of 
ore  have  been  found  in  the  lower  levels  as  rich  as  any  yet  taken  out  of 
the  mine.  This  mine  alone  shipped  over  50,000  tons  of  ore  during 
1897.  The  company  has  built  a  smelter  of  its  own  at  Northport  in 
the  State  of  Washington,  and  all  the  ore  is  now  being  sent  there. 
About  250  men  are  employed  at  the  mine. 

TJie  War  Eagle  has  been  extensively  developed.  It  has  a  depth  of 
over  600  feet,  and  has  over  a  mile  of  underground  workings.  A  large 
hoisting  apparatus  is  being  constructed  which  will  be  worked  by  elec- 
tricity and  will  be  capable  of  lifting  1000  tons  a  day.  The  company 
employs  about  220  men. 

The  Centre  Star  has  also  been  pretty  extensively  developed.  A  tun- 
nel has  been  run  in  giving  at  its  inner  end  a  depth  of  300  feet  from 
the  surface,  and  a  shaft  has  been  sunk  from  100  to  150  feet  further. 
Altogether  there  is  said  to  be  about  6000  feet  of  workings  in  the 
mine. 
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The  following  tables  which  have  been  taken  from  the  Report  of  the 
Minister  of  Mines  for  British  Columbia,  show  the  production  of  the 
Rossland  mines  and  illustrate  very  well  the  average  results  attained 
during  the  past  four  years  : 


Net  PRonutTioN,  pkk  Smeltbr  Returns. 


Year. 

Ions, 
2,000  IbH. 

(Jold,  oz. 

Silver,  oz. 

Copi>er,  llw. 

Value. 

1894. 
1895. 
1896. 
1897. 



1,8.56 
19,693 
38,075 
68.804 

3,7-23 
31,497 
55,275 
97,024 

5,357 

46,7r2 

h9,285 

110,068 

251,412 

106,22l>     ! 

840,420 
1,580,635     , 
1,819,^ 

4,346,870 

1 

^     75,510 
702,469 

Total 

1,243,360 
2,097,280 

128,428 

187,519 

4,118,609 

Average  Nkt  Smelter  Rktirxs,  or  Aitual  Yield  Values  per  To.v. 


Year. 

Gold. 

Silver. 

C«)pi)er. 

Value. 

1894 

'  1895 

;  1896 

j  1897 

Oz. 

200 
1-60 
1-45 
1  42 

Oz. 

2-89 
2  41 
2  34 
1-60 

%         ' 
2-85    1 
2  10    1 
208    ; 
1  32    1 

1-73 

40.69 
35.67 
32.66 
30.48 

Average,  128,428  tons. . . 

1-46 

1  96 

32.05 

In  the  Osoyoos  division  of  Yale  district,  chiefly  at  Camp  McKinney, 
the  exploitation  of  the  free-milling  ores  has  been  continued  and  the 
production  of  the  division  shows  a  slight  increase  over  the  output  of 
1896. 

The  details  of  the  work  of  discovery  and  development  in  the  pro- 
vince are  fully  dealt  with  in  the  report  of  the  Provincial  Mineralogist, 
to  the  Minister  of  Mines  of  the  province. 

SILVER. 

Silver.  The  production  of  silver  in  Canada  in  1897  amounted  to  5,558,446 

ozs.,  valued  at  $5,323,395,  being  an  increase  over  the  production  of 
1896  of  2,353,103  ozs.  in  quantity  and  $1,173,892  in  value,  or  73*4 
per  cent  and  54-6  per  cent  respectively. 
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The  average  market  price  for  the  year  in  1896  was  67  06  c.  per  oz.,  Prroious 
and  in  1897,  59*79  c.  per  oz.,  the  decrease  being  7*27  c.  or  10*8  per 
cent. 


\  Metals, 
Silver. 


Although  there  was  a  small  production  of  silver  in  the  province  of 
Ontario  and  a  somewhat  greater  production  in  the  province  of  Quebec, 
the  major  portion  of  the  output  for  the  year,  over  98  per  cent,  was  from 
the  province  of  British  Columbia. 

The  statistics  of  the  production  of  silver  for  the  past  eleven  years 
are  given  in  Table  8,  below.  It  will  be  seen  that  from  1887  to  1892, 
Ontario  and  Quebec  supplied  the  larger  part  of  the  output  in  about 
equal  proportions.  In  1893,  however,  the  production  of  silver  in 
British  Columbia  began  to  increase  rapidly,  while  in  Ontario  its  pro- 
duction ceased  altogether  in  1894,  and  in  Quebec  it  fell  away  to  half 
its  former  value. 


Annual 
Production. 


Table  8. 

Prkcious  Mktals. 

Silver:— Annual  Production. 


Calen- 
dar   - 
Year. 


Ontario. 


Ounces.,  Value, 


QUEBKC. 


Ounces. ;  Value. 


1887..;  190,495  $18C,.304 

1888..'  208,064;  195,580 

1889..  I  181,609.  169,986 

1890..,  168,715!  166,016 

1891.. I  225,6331  222,926 

I  I 

1892..  I  41,581]  36,425 


1893.. 1 
1894..' 
1895  .; 
1896... 
1897.. I 


8,689 


5.000,       2,990 


146,898  «143,666 
149,388  140,425 
148,517  139,012 
171,5451   179,436! 


British  Columbia. 


Ounces.     Value. 


185,584 
191,910 


101,318 
81,763 
70,000 
80,475 


183,357 
168,113 
126,439 
63,830 
53,369 
46,942 
48,116 


17,690 
79,780 
53,192 
70,427 
3,306 

77,160 

j 

746,379 


Total. 


—  I 


Ounces.     Value. 


$17,301 
74,993 
49,787 
73,666J 
.%266| 
67,592 

196,000; 

470,219! 

976,930l 
2,102,561 


355,083 
437,232 


$347,271 
410,998 
383,318:  358,785 
400,687  419,118 
414,523  409,M9 
310,651  272,130 
330,128 


847,697 


534,049 


1,496,522!     976,930;  1,578,275  1,030,299 

3,185,343;  2,102,561'  .3,205,343'2, 149,603 

I  '  i 

5,472,971  3,272,289  5,658,446  3,323,395 


Quebec.  Quebec 

The  production  of  Quebec  represents  the  silver  contained  in  the  ores 
mined  in  the  "  Eastern  Townships  "  and  utilized  as  a  source  of  sulphur 
in  acid  making.     Besides  the  proportion  of  copper  carried  by  these 
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Precious 
Metals. 

Silver. 


ores,  they  contain  a  little  silver,  from  one  to  two  ounces  per  ton. 
By  a  reference  to  the  article  on  pyrites,  it  will  be  observed  that 
the  production  of  this  ore,  from  which  the  silver  is  obtained,  has 
decreased  very  largely  during  the  past  few  years,  hence  the  resultant 
lessening  in  the  output  of  silver. 


Ontario. 


British 
Columbia. 


Ontario. 

The  silver  mines  of  this  province  have  been  idle  for  the  past  four 
years,  but  in  the  autumn  of  1897,  preparations  were  being  made  to 
resume  operations  at  several  of  the  mines  in  the  Thunder  Bay  district 
on  Lake  Superior.  No  actual  mining  was  done  during  the  year  and 
the  small  production  reported  came  from  ore  taken  from  the  old  dumps. 

British  Columbia. 

British  Columbia  contributed  over  98  per  cent  of  the  total  silver 
output  of  the  Dominion  in  1897,  and  the  increase  in  production  over 
the  previous  year  was  2,237,628  ounces  or  74-5  per  cent.  A  reference 
to  the  table  will  show  that  previous  to  1893,  the  yearly  production 
was  considerably  less  than  100,000  ounces.  Since  that,  however,  the 
yearly  increases  have  been  constant  and  rapid. 

In  1897,  the  Slocan  division  supplied  66*5  per  cent  and  Nelson 
17*5  per  cent  of  the  output.  The  number  of  ounces  contributed  by 
the  various  districts  and  sub-divisions  is  given  below  : — 

District.  Oimoes. 

Kootenay  East 116,657 

Kootenay  West : — 

Ainsworth  division 524,578 

Nelson   961,124 

Slocan 3,641,287 

Trail  Creek 110,068 

Other 116,657 

Yale  :~ 

Osoyoos  division 1,174 

Other  districts 1,426 


5,472,971 


In  the  Ainsworth  division,  increased  activity  has  been  shown  at 
many  of  the  mines  and  the  production  has  largely  increased.     The 
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Columbia. 


Kootenay  Air  Supply  Company  are  installing  a  Taylor  air- compressor  Pbboigus 
plant  at  the  mouth  of  Krao  Creek  which  is  expected  to  generate  about     ^^^^ 
500  h.p.     The  air  will  be  transmitted  in  a  9-inch  main,  under  90  lbs. 
pressure,  to  the  mines. 

The  Nelson  division  has  shown  considerable  progress  during  the  Silver, 
year,  and  development  has  been  prosecuted  with  good  results  on  a 
number  of  claims,  including  Yomir,  Porto  Rico,  Fern,  Dundee, 
Athabasca,  and  others.  At  the  Hall  Mines,  the  Hallidie  tramway 
which  was  erected  to  carry  ore  from  the  mines  to  the  smelter  is  reported 
to  be  working  well.  This  ropeway  is  the  longest  in  British  Columbia,  British 
and  one  of  the  most  important  of  its  kind  on  the  continent.  It  is 
23,797  feet  long  (4^  miles)  and  in  that  distance  has  a  fall  of  over  4,000 
feet.  It  is  constructed  in  two  sections  :  the  upper  one  10,300  feet  long, 
with  a  fall  of  1,620  feet  is  in  the  storm  belt,  where  snow  falla  to  a 
depth  of  20  feet  in  places  and  the  wind  is  very  violent.  The  lower 
section  is  13,500  feet  long,  with  a  fall  of  2,400  feet.  This  is  in  a 
milder  climate  and  relatively  free  from  great  depth  of  snow. 

During  the  year  1897  the  ropeway  conveyed  from  the  mines  to  the 
smelting  works  49,540  tons  of  ore. 

The  company  has  decided  to  increase  the  capacity  to  100,000  tons 
per  annum,  by  increasing  the  size  of  the  ore  carriers,  at  a  compara- 
tively small  outlay. 

The  most  important  of  the  silver  producing  divisions  is  the  Slocan, 
in  which  there  are  now  over  30  shipping  mines,  seven  of  which  are 
paying  dividends.  The  increase  in  the  production  of  this  division  in 
1897  over  1896,  was  1,687,029  ounces,  or  86-3  per  cent. 

The  following  tables  based  on  the  Report  of  the  Minister  of 
Mines  for  the  province,  give  the  production  and  the  average  yield  per 
ton  of  the  Slocan  division  for  the  past  three  years  : 

Nkt  Production  pbr  SMEtTBR  Returns. 


Year. 

Tons, 
2,000  Ibe. 

Silver, 
oz. 

Lead, 
Ibe. 

Gold, 
oz. 

Values. 

1895 

1896      

9,514 
16,560 
33,676 

1,122,770 
1,954,258 
8,641,287 

9,666,324 
18,175,074 
30,707,705 

6 
152 
193 

$1,045,600 
1,854,011 
3,280,686 

1897 

Totals* 

59,650 

6,718,315 

58,549,103 

aoi 

$6,180,297 

13 
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Actual  Yield  Values  per  Ton. 


Year. 

Silver. 

Lead. 

Value. 

$109-90 

111  95 

97-71 

1895 

1896 

■  1897 

llSOoz. 
1180  " 
108-5  " 

50.8% 
54-9| 
-*5-7% 

49  1% 

,      For  59,650  tons 

112  6  oz. 

$103  60 

Tho  following  Table,  No.  9,  gives  the  exports  of  silver  ores  as 
entered  in  the  Customs  Department.  In  comparing  these  figures  with 
those  of  Table  8,  it  must  be  borne  in  mind  that  whilst  practically  all 
the  silver-bearing  products  of  the  country  are  exported,  the  basis  of 
valuation  in  the  two  tables  is  different.*  With  the  exception  probably 
of  the  figures  for  1896  and  1897,  the  valuation  in  the  entries  for 
exports  is  that  of  the  spot  value  of  the  metal  in  the  ore,  etc.,  whilst  in 
Table  8,  the  valuation,  uniformly  with  that  adopted  for  the  other 
metallic  products,  is  the  final  market  vcJue  of  the  silver  contents. 

It  will  be  noted  also  that  the  values  of  the  exports  in  the  two  last 
years  are  higher  than  those  given  for  the  production,  a  discrepancy 
which  there  is  no  means  of  explaining. 

Table  9. 

Precious  Metals. 

Silver  :— Exports  of  Ore. 


Provinces. 

Calendar  Years. 

1891. 

1892. 

1898. 

1894. 

1895.        1896.         1897. 

Ontario 

Quebec* 

$ 

222,071 

$ 

35,992 

$ 

7,878 

$ 

100: 

5,885; 

Manitoba 

80 
20,616 

820 
204,997 

British  Columbia. 

3,241 

359,731 

994,254j  2,271,959 
994,354, 2,271,959 

3,570,506 

225,312 

56,688 

213,695 

359,731 

3,676,891 

I  ii*  The  production  of  silver  g^ven  under  the  heading  Quebec,  in  Table  8,  repreflents 
the  amount  of  that  metal  in  the  ijyritous  copper  ores  produced  and  exported  from 
that  province.  Beinpr  tfut  in  small  proportion  it  is  ignored  and  does  not  appear  under 
the  heading  Silver  in  the  export  returns. 

PYRITES. 

Under  this  heading  are  comprisexl  the  minerals  which  are  mined  as 
ores  of  sulphur  and  for  the  manufacture  of  sulphuric  acid.   In  many  cases 


Digitized  by 


Google 


•1 


MINERAL   STATISTICS   AND   MINING. 


195   S 


however,  the  by-products,  consisting  of  copper  and  silver,  are  extracted  PYRmts. 
with  great  profit.  The  deposits  worked  so  far,  consist  of  chalcopyrite  Quebec, 
and  iron-pyrites,  or  a  mixture  of  both  minerals.  The  most  important 
deposits  of  pyrites  at  present  worked  in  the  Dominion  are  those  of  the 
"  Eastern  Townships  "  of  the  province  of  Quebec.  These  are  situated 
in  the  township  of  Ascot,  in  the  vicinity  of  Capelton,  and  occur  in  the 
pre-Cambrian  rocks  of  that  district.  The  ore  is  a  mixture  of  the  two 
sulphides  above  mentioned  and  carries  an  average  of  3  to  4  per 
cent  of  copper  and  42  per  cent  of  sulphur,  besides  three  to  four  ounces 
of  silver. 

Descriptions  of  these  deposits  have  been  given  in  the  Annual 
Reports  of  the  Survey  for  1887-88.  s.,  1838-89  k.  and  in  the  Journal 
of  the  Mining  Association  of  the  province  of  Quebec,  volumes  I  and 
II.  They  are  worked  by  the  Nichols  Chemical  Co.,  and  the  Eustis 
Mining  Co.  The  greater  part  of  the  output  of  the  mines  is  shipped  to 
the  United  States  as  raw  ore,  and  only  a  small  portion  is  treated  in 
Canada  for  the  manufacture  of  sulphuric  acid. 

Another  important  deposit  of  sulphur  ore  was  opened  in  1897  near  Ontario. 
Schreiber  station  on  the  Canadian  Pacific  Railway,  north  of  Lake 
Superior.  The  operators  are  the  Davies  Sulphur  Ore  Co.,  of  New 
York.  The  ore  is  iron-pyrites.  The  whole  of  the  output,  which  in 
August  1897  amounted  to  about  500  tons  on  the  dump,  is  to  be  ship- 
ped to  the  United  States.     (Ont.  Bureau  of  Mines  Rep.,  1897.) 

Table  1. 
Ptbtfes. 
Annual  PRODUcmoN.  Production. 


Calendar  Year. 


1886 t  42,906 

1887 i  38,043 

1888 1  63,479 

1889 72,225 

1890 '  49,227 

1891 '  67,731 

1892 59,770 

1893 !  68,542 

1894 ;  40,527 

18i)5 t  34,198 

1896 i  33,715 

1897 !  38,910 

I 


$ 

193,077 
171,194 
285,656 
307,292 
123,067 
203,193 
179,310 
175,626 
121,581 
102,594 
101,156 
116,730 


13^ 
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Table  2. 

Pyrites. 

Imports.— Brimstone  and  Crude  Sulphur. 


Fiscal  Year 

Pounds. 

Value. 

1880 

$27,401 
33,956 
40,329 
36,737 
37,463 
35,043 
43,651 
38.750 
25.318 
34,006 
44,276 
46,351 
67,095 
77.216 
61,658 
56,965 
63,973 
87,719 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1880 

1800 '.... 

1801 

1802 

1893 

1894 

1895 

1896 

1897*  

•  Brimstone,  crude,  or  in  roll  or  flour,  and  sulphur  in 
roll  or  flour. 


Salt.  SALT. 

Returns  of  production  of  salt  in  1897  were  received  from  twelve 
operators  in  Ontario  and  one  in  New  Brunswick,  the  total  output 
amounting  to  51,348  tons,  valued  at  $225,730  or  an  average  value  per 
ton  of  84.40.  Compared  with  1896,  when  the  production  was  43,960 
tons,  valued  at  $160,455,  or  $3.86  per  ton,  1897  shows  an  increase  of 
7,388  tons  or  16*8  per  cent  and  $56,037  or  33  per  cent 

Practically  all  the  production  is  from  the  Ontario  fields.  The  few 
tons  produced  in  New  Brunswick  come  from  the  Sussex  Salt  Works  in 
the  parish  of  Cardwell,  Kings  county,  and  is  mostly  sold  locally  along 
the  Intercolonial  Railway. 

The  statistics  of  production,  exports  and  imports  are  given  in  the 
following  tables. 

The  imports  amount  to  about  twice  the  Canadian  production  and 
the  consumption  in  the  country  for  the  past  seven  years  has  averaged 
about  150,000,  tons  a  year. 
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6^ 


1886 


1887 


1888 


1890 


1891 


1892 


1893 


1894 


1895 


1896 


1897 


Ton«.             Value. 
62,a59 


60,178 


59,070 


82,832 


43,754 


45,021 


45,486 


62,324 


57,199 


52,876 


$227,195 


366,394 


185,460 


129,547 


198,857 


161,179 


162,041 


195,926 


170,687 


160,455 


43^960 


169,698 


51,348 


226,730 


Salt. 
Production. 


Annual  Prodhotion. 
Xay>le  A.. 
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Salt. 
Exports,  ft 


BuBhels. 


467,&41 

343,208 

181,768 

199,783 

167,029 

246,794 

224,943 

154,046 

15,261 

8,557 

6,605 

5,290 

2,000 

4,940 

4,639 

4,865 

3,842 


Value, 


"I 


$46,211 
44,627 
18,350 
19,492 
15,291 
18,756 


11,526 

3,987 

2,390 

1,667 

1,277 

604 

1,267 

1,120 

959 

899 

1,193 


Imports. 


Table  2. 

Salt. 
Imports.    Salt  Patino  Duty. 


Fiscal  Year. 


Pounds.         Value. 


1880.. 

lasl. . 

1882.. 

1883.. 

1884.. 

1885.. 

1886.. 

1887.. 

1888.. 

1889.. 

1890.. 

1891.. 

1892. 

1893.. 

1894.. 

1895. . 

1896.. 


rSalt,  coarse,  N.E.S 

1897  -^  Salt,  fine,  jn  bulk..., 

tSalt,  N.E.S.,  in  bags,  barrels  or  other  packagef>. . 


Total. 


[) 
5 
5 

B 

I 
1 
B 
9 
B 

7 

i 

8,498,404 
7,665,257 


2,779,310 
2,167,960 
6,964,496 


11,911,766 


$3,916 

6,366 

12,318 

36,223 


31,726 
39,181 
36,670 
32,136 
38,968 
67,549 
69,311 
66,963 
79,838 
53,336 
29,881 
24,550 


4,748 

.%346 

25,376 


$33,470 
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Salt. 
Imports. 


FiflflHl  Year. 

Poiinds. 

Value. 

1880 

212,714,747 
231,640,610 
166,183,962 
246,747,113 
226,390,121 
171,671,209 
180,206,949 
203,012,332 
184,166.986 
180,847,800 
158,490,075 
195,491,410 
201,a^,217 
191,596,630 
196,668,730 
201,691,248 
206,006,100 
216,844,484 

$400,167 
488,278 
311,489 
386,144 
321,243 
266,719 
255,369 
285,466 
220,976 
253,009 
252,291 
321,239 
314,995 
281,462 
828,300 
332,711 
338,888 
812,117 

1881 

1882. 

1883 

1884. 

1885. 

1886 

1887 

1888. 

1889 

1890. 

1891 

1892. 

1893 

1894 

1895 

1896 

1897* 

*  Salt,  imported  from  the  United  Kingdom,  or  any  British  possession,  or  imported 
for  the  use  of  the  sea  or  grulf  fisheries. 


STRUCTURAL  MATERIALS. 


SrauoioBAL 
Matsbials. 


Under  this  heading  are  comprised  building  stone,  granites,  marbles, 
slates,  flagstones,  plasters,  cements,  lime,  etc.,  as  well  as  the  man- 
ufactures of  clay  which  include  building  bricks,  tiles,  drain-pipes, 
earthenware  and  coarse  pottery. 

The  industries  based  on  the  structural  materials  are  so  widespread 
and  are  carried  on  in  so  many  different  places,  on  various  scales  and 
often  intermittently  that  it  is  impossible  to  obtain  anything  like  com- 
plete returns  of  quantity  or  value  of  the  products.  The  figures  of 
production   are,  therefore,  to  be  taken  only  as  rough  approximations. 
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Stbdctural 
Materials 

Building 
Stone. 


Table  1. 

Structural  Materials. 

Prodlctiok  of  Buildiko  Stone. 


Calendar  Year. 

Value. 

1886 

$  642,509 

552,267 

641,712 

913,691 

964,783 

708,736 

609,827 

1,100,000 

1,200,000 

1,095,000 

1,000,000 

1,000,000 

1887. 

1888 

1889 

1890 

1891 

1892 

1893 ,.    . 

18J>4... 

1895 

1896 

1897 

Table  2. 

Structural  I^trrials. 

Exports  ok  Stone  and  Marble,  Wrought  and  Unwrouoht. 


ProvinceH. 

Who 

itJirr. 

UxwROUr.HT. 

Calf  luiar  Years. 

1897. 

1890. 

1897.           .    1K96. 

Ontario       

$3,367 
931 
6.36 

$2,478  1        $16,599 

5,aS9 

880               8,623 

150               7,675 

18    

$28,106  ' 

9,134' 

4,793 
1 

Quebec.. 

^  ova  Scotia 

New  Brunswick 

British  Columbia 

Totals 

$4,934 

S'J,415           «32.897 

$42,084 
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Table  3. 

Stbcctcral  Materials. 

Imports  op  Building  Stone. 

Structural 
Materials. 

Building 

Fiscal  Year. 

Value. 

Stone. 

1880 

1881 

1882 

1883 

$35,970 
58,149 
33,623 
35,061 
51,088 
30,491 
41,675 
54,368 
86,373 
100,314 
132,155 
170,890 
95,550 
56,510 
52,908 
44,282 
54,130 

1884 

1885..    

1886  . 

1887.. 

1888.. 

1889.. 

1890.. 
1891.. 

. .   • 

1892.. 

1893  . 

1894  . 

1895       

1896 

1897  - 

Flagstones,  granite  and   rough  freestone,  sandstone,  and  all 
building  stone,  except  marble  from  the  quarry,  not  ham- 
mered or  chiselled 

$27,442 

11,272 

$38,714 

Granite   and  freestones,  dressed;    all  other  building  stone 
dressed,  except  marble 

Table  4. 

Structural  Materials. 

Imports  of  Manufactures  of  Stone  or  Granite,  N.E.S. 


j                Fiscal  Year. 

Value. 

1880 

$29,408 
36,877 
37,267 
45,636 
45,290 
39,867 
41,984 
41,829 
47,487 
61,341 
84,396 
61,051 
39,479 
49,323 
49,510 
61,050 
51,499 
34,026 

1881 

1882 

1883 

1884 

1885. 

1886 

1887 

1888 

1889 

1890 

1891. 

1892 

1893. 

1894 

1895 

1896 

1897....   
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Structural 
Materials. 

Marble. 


Marble  : — Various  limestones  having  qualities  entitling  them  to^^be- 
ranked  as  marble  are  known  to  ooour  throughout  Canada.  However,  as 
evidenced  by  the  figures  given  in  Table  5  below,  the  marble  quarrying 
and  manufacturing  industry  has  never  assumed  large  proportions,  and 
of  late  years  it  has  decidedly  languished. 


Table  5. 
Structural  Materials. 
Annual  Production  of  Marble. 


Calendar  Year. 

Tons. 

1 

1 
Value, 

1886 

1887 

1888 

501 
242 
1            191 
83 
780 
240 
340 
590 

NU. 
200 
224 

Nil. 

$9,900 
6,224 
3,100 

1889 

1890 

1891 

1892 

1893 

980  1 

10,776 

1,752 

3,600 

5.100 

Nil. 

2,000 

2.405 

NiL 

1894          

1896 

1896 

1897 

Comparing  Table  No.  5  with  No.  6  below  it  will  be  seen  thatf  the 
value  of  the  imported  stone  entirely  over-shadows  that  of  the  produc- 
tion of  the  home  article. 
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Table  6. 

Stbugtural  Materuls. 

Imports  op  Marble. 


Fiscal  Year. 


1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886,. 
1887.. 
1888.. 
1889.. 
1890.. 
1891.. 


1893. 
1894. 
1895 
1896. 


1897  - 


Marble  and  manufactures  of  :— 

Blocks  or  slabs,  sawn  on  not  more  than  two  sides . 

II  II  more  than  two  sides 

Finished 

Manufactures,  N.KS 

Rough  blocks 


Total  marble  and  manufactures  of. 


Steuotural 
Materials. 

Marble. 


Value. 


$  63,016 

86,977 

109,606 

128,620 

108,771 

102,836 

117,762 

104,250 

94,681 

118,421 

99,353 

107,661 

106,268 

96,177 

94,657 

83,422 

90,065 


918,680 

30,009 

6,205 

20,414 

1,842 


177,160 


Grcmite : — Under  this  heading  would  be  included  in  trade  terms, 
much  stone  such  as  gneiss,  syenite,  etc.,  which  would  not  be  lithologically 
classed  under  that  heading. 

Table  7. 
Structural  Materlai£. 
Annual  Produotion  op  Granite.  Granite. 


Calendar  Year. 

Tons. 

I 
Value. 

1886 

1887 

1888 

1889 

1890 

1891 

1892  

6,062 
21,217 
21,352 
10,197 
13.307 
13,637 
24,802 
22,621 
16,392 
19,238 
18,717 
10,346 

$63,309 

142,606 

147,305 

79,624 

65,985 

70,056 

89,326 

94,393 

109,936 

84,838 

106,709 

61,934 

1893 

1  1894 

1895 

1  1896  

1897 

1 
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strictural 
Materials. 


Slate. 


From  the  figures  given  in  Table  7,  above,  will  be  seen  that  the 
industry  has  been  continuously  carried  on  for  the  twelve  years  covered, 
the  value  of  the  product  ranging  from  about  $62,000  to  nearly  $148,000, 

For  1897,  returns  were  received  as  follows  from  the  different  pro- 
viaces  : — In  Nova  Scotia,  5  operators  contributed  about  20  per  cent 
to  the  total  production  ;  New  Brunswick,  over  40  per  cent  with  6 
operators ;  Quebec  about  28  per  cent  with  4  operators,  the  bsJance 
being  contributed  by  British  Columbia. 

Slate : — The  production  of  this  article,  as  shown  in  Table  8,  below,  has 
steadily  fallen  off  since  1893,  being  in  1897  less  than  half  what  it  was 
in  the  former  year  and  about  one  third  the  value  of  the  production  in 
1889,  the  best  year  in  the  period  for  which  figures  are  given. 


Table  8. 

Structural  Materials. 

Annual  Production  op  Slate. 

Calendar  Year. 

Tons. 

Value. 

1886 

1887 

1888 

1889 

5.345 
7,357 
5,314 
6,935 
6,368 
5,000 
5,180 
7,112 

$64,675 
89.000 
90.689 
119,160 
100,250 
65,000 
69,070 

1890 

1891 

1892 

1893 

90.825 

1894 

75,550 
68,900 
53,370 

1895 

1896 

1897 

42,800 

The  main  work  done  in  exploiting  the  slate  resources  of  the  country 
was  at  the  old  quarries  in  Richmond  county,  Quebec,  whilst  a  small 
quantity  was  sold  by  the  Westminster  Slate  Co.,  in  British  Columbia, 
from  stock  in  hand,  their  quarries  having  been  idle.  Recent  efforts 
made  with  some  success  to  develop  an  export  trade  in  slate  from  the 
United  States  to  Great  Britain,  appear  to  show  th^t  something  of  the 
same  kind  should  be  possible  in  the  case  of  the  excellent  slates  of 
Quebec. 
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Tablk  9. 

Structural  Materials. 

Exports  of  Slatb. 


Calendar  Year. 

Tons. 

Value. 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

539 

346 

34 

27 

22 

26 

12 

15 

87 

178 

187 

36 

301 

Nil. 

$6,845 

5,274 

495 

373 

476  1 

3,303 

153 

195 

2,038 

3,168 

3,610 

574 

1892 

1893 

1894 

1895 

1896 

1897 

Structural 
Materials. 

Slate. 


Table  10. 

Structural  Materials. 

Imports  of  Slate. 


Fiscal  Year. 

Value. 

1880.. 

121,431 
22,184 
24,543 
24,968 
28,816 
28,169 
27.852 
27,845 
28,151 
41,370 
22.871 
46,104 
50,441 
61,179 
29,267 
19,471 
24,176 

1881  . 
1882.. 

1883 

1884 

1885 -       -. 

1886.. 
1887.. 

1888.... 

1889 

18W 

18;)1     -    .  -   .    -  -   

1892.. 
1893  . 
1894.. 
1895.. 

1896  

18^  • 

Slate  and  manufactures  of— 

Mantels 

Roofing  slate,  black  or  blue 

II             red,  green  or  other  colour 

School  writing  slates .     

Slate  pencils 

Slate  of  all  kinds  and  manufactures  of,  N.E.S 

Total 

$       14 
3,624 
1,408 
6,715 
8,052 
6,802 

$21,615 
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Sthuotubal 
Matkbiaus. 

Flagstone. 


Flagstone : — The  figures  given  below  in  Table  11,  for  1897,  repre- 
sent smcJl  quantities  of  this  material  produced  at  Bishop's  Crossing,  in 
Wolfe  county,  Quebec,  and  at  Merriton,  in  Lincoln  county,  Ontario. 
There  is  nothing  special  to  note  about  the  industry. 


Table  11. 
Structural  Materials. 
Production  op  Flagstone. 


Calendar  Year. 


Quantity, 
Sq.  ft. 


Value. 


1886.. 

1887. 

1888.. 

1889. 

1890.. 

1891.. 

1892.. 

1893. . 

1894.. 

1895.. 

1896.. 

1897. 


70,000 

116,000 

.  64,800 

14,000 

17,866 

27,300 

13,700 

40,500 

152,700 

80,005 


f  7,875 
11,600 
6,580 
1,400 
1,643 
2,721 
1,869 
3,487 
5,298 
6,687 
6,710 
7,190 


Table  12. 
Structural  Materials. 
Imports  op  Flagstone. 


FiRcal  Year. 

Tons. 

Value. 

1881 

23 

90 

10 

137 

205 

1,602 

1,316 

2,642 

1,669 

5,665 

3,770 

l,5n 

884 

218 

15 

Nil. 

13 

1 
$   241  , 

1882 

1883  

1884 

848  1 

99  1 

1,168 

1,756 

9,443 

10,966 

21,077 

15,451 

48,995 

36,348 

15,048 

8,500 

2,429 

84 

Nil 

227 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897* 

^  Flagstones,  dressed. 
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Cement. 


Cement : — Returns  were  received  from  nine  manufacturers  of  cement  Stbdctcral 
all  of  whom,   with  the  exception  of  one  in  British   Columbia,    are  "^terials. 
located  in  Ontario  and  Quebec.     Of  the  total  value  of  the  product 
Ontario  contributed  about  87  per  cent,  the  balance  being  due  to  Quebec 
and  British  Columbia. 

The  product  is  classified  under  the  headings  of  Natural  and  Portland 
Cements.  In  the  grand  total  the  latter  constituted  58  per  cent  of  the 
weight  and  76  per  cent  of  the  value. 


Table  13. 

Structural  Materials. 

Annual  Production  op  Cement. 


Calendar  Year.                 Barrels. 

Value. 

1887 

69,843 

50,668 

90,474 

102.216 

93,473 

117,408 

158,597 

108,142 

128,294 

149,090 

$  81,909 

35,593 

69,790 

92,405 

108,561 

147,663 

194,015 

144,637 

173,675 

201,651 

1888 

1889 

1890 

1891 

1892 

im 

1894 

1895 

1896 

iftcrr  /Natural 

^**^\  Portland 

Totals 

85,450 
119,763 

65,893 
209,380 

205,213 

275,273 

Table  14. 

Structural  Materials. 

Exports  of  Cement. 


Province. 

Calendar  Years. 

1892. 

1893. 

1894. 

1895. 

1896. 

$484 

625 

•  219 

1897. 

Ontario 

Quebec 

Nova  Scotia .... 

$399 
539 

$718 

386 

68 

$339 

42 

101 

$662 

30 

246 

$535 
109 

Totals.... 

$938 

$1,172 

$482 

$937 

$1,328 

$644 
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Structural 
Materials. 

Cement. 


Tablb  15. 

Structural  Materials. 

Ikports  of  Ceusxt  in  Bulk  or  Bag.s. 


Fiscal  Year. 

Bushels. 

Value. 

1880 

1881 

1882       

65 

579 

386 

1,759 

4,626 

4,598 

6,808 

5,421 

23,919 

32,818 

21,065 

11.281 

14,;^51 

12,534 

9,027 

$       28 

298 
86 

548 
1,236 
1,315 
1,851 
1,419 
5,787 
10,668 
5,443 
2,890 
3,394 
2,909 
2,618 
2,112 
3,672 
4,318 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

IHDI 

1892 

1893 

1894  

1895 

1890 

1897 

Table  16. 

Structural  Materials. 

Imports  of  Hydraulic  Cement. 


Fiscal  Year. 


Barrels. 


Value. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

189) 

1891 

1892 

1893.. 

1894. 

1895 

1896 .... 

1897  Cement,  hydraulic  or  waterlime. 


10,034 
7,812 
11,945 
11,659 
8,606 
5,613 
6,1W 
6,160 
5,636 
5,835 
5,440 
8.515 
2,214 
4,896 
1,054 
5,333 
5,688 
2,494 


io,ao6 

7,821 

ia,4io 

13,756 
9,514 
5,395 
6.028 
8.784 
7,622 
7.467 
9,048 
6,152 
2.782 
8,060 
985 
7,001 
8,948 
3,987 
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Table  17. 

Stbuctubal  Materials. 

Imports  of  Portland  Cement. 


Structural 
Materials. 

Cement. 


Fiscal  Year. 

Barrels. 

Value. 

1880 

$  55,774 
46,646 
66.679 
102,537 
102,857 
111,521 
120,398 
148,054 
177,158 

170  406 

1881 

1882 

1883 

1884 

1885 

1886  

1887 •. 

1888 

102,750 
122,402 
122,273 

1889  

1890 

192,822       313.572 
183,728       304,648 
187,233       281.fiRS 

1891 

1892 

1893 

229,492 
224,150 
196,281 
204,407 
210,871 

316,179 
280,841 
242,813 
242,409 
252,587 

1894. 

1896. 

1896 

1897  Portland  or  Roman 

The  articles  known  under  the  general  name  of  roofing  cement,  are  of 
varied  composition,  but  generally  consist  of  mica,  soapstone,  asbestus 
or  some  such  fire-proof  material  mixed  with  tarry  cementing  matter- 
In  past  years  small  amounts  have  been  manufactured  in  Canada. 


Table  18. 

Structural  Materials. 

Production  of  Roofing  Cement. 


Calendar  Year. 

Tons. 

Value. 

1890 

1,171 

1,020 

800 

951 

815 

86 

Nil. 

$6,502 

4,810 

12,000 

5,441 

3.978 

3,163 

430 

Nil 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

u 
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SlRDOTURAL 

Matbbials. 
Lime. 


Lime: — The  figures  of  production  of  lime  given  in  Table  19,  below, 
represent  the  best  estimates  it  has  been  possible  to  arrive  at  year  by 
year,  based  on  the  known  production  of  the  larger  firms  with  an 
estimated  addition  for  the  output  of  the  numberless  small  operators 
from  all  of  whom  it  would  of  course  be  impossible  to  obtain  returns. 
Whilst  there  are  a  number  of  these  more  important  firms  equipped 
with  complete  and  extensive  plants  and  turning  out  a  large  quantity 
of  lime  of  superior  quality,  every  year  the  proportion  of  the  whole 
output  due  to  the  small  operators  would  represent  a  very  considerable 
percentage. 

Tablk  19. 

STBueruBAL  Matkrials. 

Annual  Production  of  Limb. 


Calendar  Year. 

Value. 

1886 

$283,755 
394,869 
339,951 
J«2,848 
412,308 
251,215 
411.270 
900,000 
900,000 
700,000 
650,000 
650,000 

1887 

1888 

1889  

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

Tablk  20. 

Structural  Materials. 

Exports  ok  Lime. 


Province. 


Calendar  Years. 


1894. 


1895. 


1896. 


1897. 


Ontario 

Quebec 

NovaSootia 

New  Brunswick  

Prince  Edward  Island . 

Manitoba. 

British  Columbia 


Totals. 


$  13,208 

30,294 

3,482 

33,830 

3 


$  25,257 

23,047 

1,468 

21,891 


$25,500 

18,067 

3,195 

24,058 


$17,730 

21,786 

2,390 

11,021 


2.853 


30 
4 


250  I 


$83,670 


$  71,697 


$  70,820 


$  63,177 
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Table  21. 

Structural  Materials. 

Imports  of  Limb. 

Structural 
Materials. 

Fiscal  Year. 

Barrels. 

Value. 

Liaie. 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

6.100 

5,796 

5,064 

7,623 

10,8()4 

12,r»72 

11,021 

10,835 

10,142 

13,079 

8,149 

6,259 

6,132 

6,879 

6,766 

12,008 

10,239 

16,108 

1  6,013 
4,177 
6,365 
9,224 
11,200 
11,503 
9.347 
8,524 
7,537 
9,363 
6,360 
4,273 
4,241 
4.917 
4,907 
6,743 
7,331 
10,529 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

Bricks : — The   remarks  already  made  regarding  the  lime-burning  Brick, 
industry  apply  with  equal  force  to  brick. 

The  number  of  small  producers  of  but  a  few  thousands  yearly,  to 
meet  a  local  demand  is  legion  and  yet  in  the  aggregate  their  output 
mounts  up  to  considerable  values. 

Besides  these  there  are  firms  working  on  a  large  scale  at  a  great 
many  points  throughout  the  Dominion,  and  the  figures  given  in  Table 
22,  below,  represent  the  best  estimates  it  has  been  possible  to  form  of 
the  whole  production. 

Table  22. 

Structural  Materials. 

Annual  Production  of  Building  Bricks. 


Calendar  Year. 


1886 

1887. 

1888. 

1889, 

1890., 

1891., 

1892. . 

1893. . 

1894., 

1895. 

1896. 

1897. 


Value. 


DO 
89 
16 
34 
82 

m 

M) 
)0 
90 

JO 


Hi 
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Structural 
Matrrials. 

Brick. 


Tablr  23. 

Structural  Materials. 

Exports  op  Bricks. 


Province. 

Calendar  Yrars. 

1893. 

1894.     1  ♦isgs. 

1896. 

1897. 

M    (Value' 

M 

Value 

M 

Value 

M     Value 

1 

M 

Value 

Ontario 

Quebec 

Nova  Scotia 

New  Brunswick. . . 
P.  E.  Island  . . 
British  Columbia.. 

TotAls 

$ 

5521   2,462 
2,189  17,969 
2,561  16,449 

767'  7,185 

280 

68 

489 

258 

$ 

1,267 

917 

3,252 

1,979 

1,063 

82 

199 

321 

$ 

4,420 

1,092 

834 

2,319 

"        1     $ 
266    1,473 

41!  200 
600'  3,276 

76;      729 

178     mo 

316    1,114 
31        2^ 
48       340 

4|        45' 

1            ' 

1 

6,073J44,110  1,095,  7,405  j  1,655 

8,665 

983    5,678 

573 

2.C79 

Table  24. 

Structural  Materlals. 

Imports  of  Building  Bricks. 


Fiscal  Year. 

Value. 

1880 

$2,067 

4,2S1 

24,672 

14,234 

20,268 

14,632 

6,929 

2,440 

20,720 

24,585 

12,500 

9,744 

5,075 

14,108 

18,320 

4,706 

23,189 

10,336 

1  1881 

!  1882 

1883 

,  1884 

,  1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 
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Terra  CotUn,  etc, : — Under  this  heading  are  included  the  various  Strucjtueal 
grades  and  kinds  of  terra  cotta  proper,  some  roofing  and  drain  tile,  and  a  Matbbials. 
certain  amount  of  paving  and  special  high-grade  pressed  brick,  some 
of  the  latter  being  made  from  ground  shale. 

Returns  were  received  from  seven  firms  operating  in  Quebec  and 
Ontario. 


Tablk  25. 
Structuhal  Matbbl\l8. 
Pboi^uction  of  Terba  Cotta,  Etc. 


Calendar  Year. 

Value. 

1888 

1889 

1890 

$  49,800 

Not  available. 

90,000 

113,103 
97,239 
55,704 
65.600 

195,123 
83,855 

155.595 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

Setoer  Pipes,  etc, : — Returns  were  received  from  some  four  producers  Sewer  pipee. 
of  these  articles.     It  is  propable  that  this  does  not  represent  aU  the 
output  for   Canada,  but  it  is   impossible  to  obtain  answers  from  all 
operators. 

Table  26. 

STRUcrruBAL  Matbrialb. 

Production  of  Sewer  Pipes,  etc. 


! 

Calendar  Year. 

Value. 

1888 

$266,320 
Not  available. 
348,000 
227,300 
•   367,660 
350,000 
250,325 
257,045 
153,875 
164,260 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 
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Stbuotural 
Matibiau». 

Drain  tiles 
and  sewer 
pipes. 


Table  27. 

Strpctubal  Matbbials. 

Impobts  op  Dbain  Tilbb  and  Skwbb  Pipes. 


FiHoal  Year. 

Value. 

1«80 

$83,796 
37,368 
70,065 
70,699 
n,756 
69,589 
57,953 
71,203 
101,257 
88,215 
77,434 
87,195 
69,537 
39.001 
24.625 
21.053 
19.296 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 . 

1895 

1896 

r  Drain  tile,  not  glazed            

1897  -  Drain  pipes,  uewer  pipes,  chimney. linings  or  vents  and  inverted 
I        blocks,  glaaed  or  unglazed  

Total 

$      416 

33,870 

$34,286 

Pottery. 


Pottery : — Returns  were  received  from  twenty-three  potteries, 
chiefly  in  Ontario.  This  is  also  an  industry  in  which  there  are  a  few 
firms  operating  on  a  large  scale  and  numberless  small  producers,  and  it 
has  been  found  impossible  either  to  get  a  complete  list  of  all  engaged 
in  the  industry  or  to  get  returns  even  from  all  those  on  our  lists. 

Table  28. 

Stbcctubal  Matebials. 

Annual  Pboduction  of  Potteby. 


Calendar  Year. 

Value. 

1888 , 

$    27,750 
Not  available. 
195,242 
258.844 
265,811 
213,186 
102.144 
151.588 
163.427 
129.629 

1889 

1890 

1891 

1802 

1893 

1894 

1895 

1896 

1897 
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Tablk  29. 

Stbuctural  Materials. 

Imports  op  Earthenware. 


Fiscal  Year. 


1880.. 
1881  , 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 


1890.. 
1891.. 
1892.. 
1898. 
1894.. 
1895.. 
1896.. 


Structural 

M.\TERULS. 

Earthenware. 


Value. 


439,029 

646,734 

657,886 

544,586 

511,853 

599,269 

750,691 

697,082  I 

697,949 

695,206  I 

634,907  ' 

748,810 

709,737 

695,514 

547,935 

575,498 


(Earthenware  and  china  :— 
Brown  or  coloured  earthen  and  stoneware,  j  and  Rockingham 
ware 
Decorated,  printed  or  sponged,  and  all  earthenwars,  N.E.S 
Deunijohns  or  jugs,  chums  and  crocks 
Earthenware  or  stone  ink  bottles  not  exceeding  three  ounces 

'""•^  capacity 

Porous  and  hollow  earthenware  for  fire- proofing  purposes 

White  granite  or  ironstone  ware,  C.C.  or  cream-colouied  ware 

China  and  porcelain  ware 

Earthenware  tiles 

Manufactures  of  earthenware,  N.E.S 

Total 


$  14,079 

192,306 

3,458 

34 

12 

143,390 

192,735 

23,124 

26,685 


$595,822 
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Stbuctubal 
Materials. 

Sand  and 
gravel. 


Sand  and  Gravel : — The  only  figures  of  the  production  of  sands  and 
gravels  available  are  those  of  exports  given  below.  It  would  mani- 
festly be  neither  profitable  nor  possible  to  take  notice  of  any  opera- 
tions other  than  those  undertaken  for  more  than  local  uses. 


Tabls  30. 

Stbuctubal  Materials. 

Exports  or  Sani>  and  Gravel. 


Calendar  Year. 

Tons. 

Value. 

1893. 
1894. 

329,116 
324,656 
277.162 
224,769 

$ 
121,795 

86,940 

118,359 

80.110 

1895 

1896 

1897- 

r  Ontario 

Ouebec 

Nova  Scotia 

New  Brunswick 

Manitoba. 

151.747 

1,184 

2 

30 

71,485 

5,189 

16 

40 

HHtish  Columbia     ,           . . . . 

Total 

! 

152,963 

76,729 

MlHOKLLA- 
NBOUH. 


MISCELLANEOUS. 


Antimony.  Antimony, — ^The  main  source  of  the  antimony  of  commerce  is  stib- 

nite,  the  sulphide.  A  very  appreciable  quantity  is  produced  as  by- 
product in  the  refining  of  lead,  with  the  ores  of  which  stibnite  is  often 
associated.  The  uses  of  antimony  have  not  been  extended  during  the 
last  few  years,  and  increased  production  has  so  affected  the  prices  that 
only  those  mines  which  are  under  very  favourable  conditions  can  be 
worked  with  profit.  As  a  result  the  Canadiau  mines  had  to  shut  down 
in  1892,  and  no  production  has  been  reported  since. 

The  following  are  some  of  the  known  deposits  of  antimony  ore : — 
New  Brunswick, — York  county,  Prince  William. 
Nova  Scotia, — Hants  county,  Rawdon. 
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These  two  deposits  have  been  opened  and  worked  extensively. 

Quebec. — ^Wolfe  county,  South  Ham.,  I.  56.  Some  development 
work  was  done  on  this  deposit  a  few  years  ago  to  ascertain  its  value. 

Other  occurrences,  the  economic  value  of  which  has  not  been  inves- 
tigated, have  been  noticed  in : 

Ontario. — Lake  of  the  Woods  district.  Ptarmigan  Bay. 

British  Columbia. — Near  Watkinson*s,  on  the  Fraser  River,  23 
miles  above  Lytton.     Queen  Charlotte  Islands,  at  Cumshewa. 


MiSOELLA- 
NKOUS. 

Antimony. 


Table  1. 

Miscellaneous. 

Annual  Production  of  Antimony. 


Calendar  Year. 

Tons. 

Value. 

1886 

1887 

665 

584 

d45 
55 
26i 
10 

$31,490 

10,860 

3,696 

1,100 

625 

60 

• 

1888       

1889 

1890 

1891    

Table  2. 

Miscellaneous. 

Exports  of  Antimony  Ores. 


Cnlendar      .   rp  ^„ 
Year.         |   T^"«- 


1880 !  40 

1881 34 

1882 !  .323 

1883 165 

1884 4i<3 

1885 1  758 


Value. 


$    1,948 

3,308 

11.673 

4,200 

17,875 

36,250 


*  No  exports  since  1891. 


Calendar 
Year. 


Tons. 


1886 1 

1887 I 

1888 ! 

1889 i 

1890 ' 

1891* I 


666 

229  1 

3524 

30 


Value. 


$31,490 

9,720 

6,894 

695 

1,000 

60 


Digitized  by 


Google 


218  8 


GEOLOGICAL   SURVEY   OP   CANADA. 


M18OBLLA- 
NBOU& 

Antimony. 


Table  3. 

MlBCSLLANBOUS. 

Ihpobts  of  Antimony. 


Fiscal  Year. 

Pounds. 

Value. 

1880  

42,247 

$5,908 

1881 

7,060 

1882 

183,597 

15,044 

1883 

105,346 

10,856 

1884 

445,600 

15,564 

1885 

82,<12 

8,182 

1886 

89,787 

6,961 

1887 

87,827 

7,122 

1888 

120,125 

12,242 

1889 

119,034 

11,206 

1890 

117,066 

17,439 

1891 

114.084 

17,483 

1892 

180,308 

17,680 

1893 

181,823 

14,771 

1894 

139,571 

12,249 

1895. 

79,707 

6,131 

1896 

163,209 

9,667 

*1897 

134,661 

8,031 

Arsenic 


*  Antimony,  not  ground,  pulverized  or  otherwise  manufactured, 
and  antimony  salts. 

Arsenic. — For  som^  years  there  has  been  no  production  of  arsenic 
in  Canada,  so  that  there  is  nothing  to  report  other  than  to  give  the 
figures  relating  to  past  years  which  are  found  in  the  two  following 
tables : — 


Table  4. 

m1sokllanbod8. 

Annual  Production  of  Arsbnio. 


Calendar  Year. 

Tons. 

Value. 

1885 

1880 

1  18K7 

1  1888 

:  1889 

1890 

440 

120 
30 
30 

Nil. 
25 
20 

Nil. 

Nil'. 

$17,600 
5,460 
1,200 
1.200 

ku. 

1,600 

1,000 

Nil. 

420 
Nil. 

1891 

1802 

189.3 

1894 

1895 

1896 

IW 
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Tablr  5. 

MtBCBLLANBOUB. 

Imports  of  Arsenic. 


Fiscal  Year. 

Pounds. 

Value. 

1880 

18,197 

31,417 

138,920 

51,953 

19,337 

49,080 

30,181 

32,436 

27,610 

69,269 

138,509 

116,248 

302,958 

447,079 

292,605 

1,115,697 

664,&M 

152,275 

$     576 

1,070 

3,962 

1,812 

773 

1,566 

961 

1,116 

1,016 

2,434 

4,474 

4,027 

9,366 

12,907 

10,018 

31,932 

27,523 

8,378 

1881 

1882 

\SSS 

1884 

1885 

1886 

1887 

1H88 

1889 

1890 

1891  

1892 

1893 

1894 

1895 

1896  

1897 

Miscella- 
neous. 

Arsenic 


Felspar.  — The  production  of  this  material  is  yet  small,  but  there  Felspar. 
appears  to  be  a  good  prospect  of  largely  increasing  it. 


Table  6. 

Miscellaneous. 

Production  of  Felspah 

1 

Calendar  Year.        1       Tons. 

1 

Value. 

1890 

700 
685 
175 
575 
Nil. 

972' 

1,400 

$3,500 

3,425 

525 

4,525 

kil. 

*2,545 

•2,583 

3,290 

1891 

1892 

1893 

1894 

1895 

1896 •.. 

1897 

*  Exports. 

This  material  is  used  in  the  manufacture  of  pottery.  For  that 
purpose  it  must  be  pure  ;  its  value  depending  on  its  being  free  from 
iron  oxide,  mica  and  quartz. 

The  sources  of  felspar  are  the  veins  or  masses  of  pegmatite  in  which 
the  crystals  of  felspar  have  developed  to  such  a  size  as  to  allow  of 
economic  mining  and  sorting. 
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M18CELLA-  There   are   numerous   occurrences  of    felspar-bearing  depoeits    all 

^'^^^^  through  the  Laurentian  rocks  of  Canada,  but  to  be  of  any  economic 

«  »!»«••  importance  they  must  be  within  easy  distance  of  rail  or  water  com- 

munication.  The  home  consumption  being  slight,  the  question  of 
freight  charges  to  market  becomes  the  dominant  factor  in  deciding  the 
question  of  profitable  use  of  our  deposits  owing  to  the  distance  to  out- 
side markets  in  the  United  States,  Great  Britain,  etc 

The  following  are  some  of  the  known  occurrences,  most  of  which 
are  believed  to  be  of  workable  dimensions  : 

Quebec. 

Saguenay  CauiUy. — BergeronneSy  "  block  G,"  McGie  mine.  Depocdt 
opened  up,  but  work  suspended.  Quebec  and  St.  John  Railtoay, 
Several  veins  of  pegmatite  carrying  pink  and  grey  orthoclase  have 
been  noticed  in  the  cuttings  along  the  line. 

LaheUe  County » — Villeneuve  totvnshipy  lots  31,  32,  range  I.  A 
large  vein  carrying,  both  microcline  and  albite,  was  worked  for  some 
years  for  the  muscovite  it  carried,  and  a  good  deal  of  felspar  produced 
incidentally.  Now  idle.  Petite  Nation — Papineauville— at  the  rail- 
way station  and  at  the  steamboat  landing.  Buckingham  toumshipy 
lot  14,  range  XII.,  and  lot  20,  range  V.,  have  been  worked. 

Wright  County, —  Wakefield  toumship,  Leduc's  mina  Hull  toumship, 
lot  U,  range  VII.  Lots  7  and  N.  }  9,  range  X.  Lots  S.  ^  6,  7  and 
S.  ^  9,  range  XII.  Lot  22,  range  XIII.  An  extensive  deposit  of 
quartz  and  microcline  occasionally  including  small  vugs  of  purple 
fluorite.  Large  quantities  of  the  spar  have  been  shipped  to  the  United 
States.  Distance  from  railway  shipment  abput  two  mUes.  Cham- 
berlin  property  near  Old  Chelsea,  lot  6,  range  X.  Now  working, 
nearest  shipping  point  about  five  miles.  Templeton  township^  lots 
27,  28,  range  VIII.  Felspar  said  to  exist  in  large  quantities  on  both 
lots.  About  seven  miles  from  railway  jshipment.  Lot  14,  range  II. 
Deposit  now  being  worked.  Thus  far  about  2,000  tons  have  been 
shipped  to  the  United  States.  , 

Ontakio. 

Carleton  County, — March  toumship,  lot  6,  concession  III.  A 
large  deposit  about  half  a  mile  from  railway  shipment  Lot  6,  conces- 
sion 11.  A  deposit  of  quartz  microcline  and  albite  probably  extensive 
although  partly  covered  by  arable  land.     Distance  to  South  March 
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station  on  the  Canadian  Pacific  Railway  one  mile.   HtmUey  totonshipy  Misoella^ 
near  Carp,  a  deposit  is  being  opened  up.  nbods. 

Lanark  County. — Burgess  township ^  McMartin  property. 

FrontenoAi  County, — Clarendon  tottmship,  Miller  toumshipy  lot  11, 
concession  Y.,  known  as  the  Dawson  properties. 

The  following  analysis  of  felspar  from  the  Villeneuve  mine  is  taken 
from  the  report  of  Mr.  Obalski,  M.E.,  in  that  of  the  Crown  Lands 
Department  of  Quebec  for  1889  : — 

Silica 63-96 

Alumina 18*4 

Potash  and  soda 16*88 

Iron • traces. 

Magnesia " 

Fireclay, — The  production  of  fire-clay  in  1897,  although  small,  is  Fireclay* 
the  largest  recorded  in  the  tables,  being  2,118  tons  valued  at  f  5,759. 
To  this  total  Nova  Scotia  and  New  Brunswick  contributed  a  small 
amount,  though  by  far  the  largest  proportion  was  mined  in  British 
Columbia  and  made  into  bricks  to  be  built  into  the  coke  ovens  under 
construction  by  the  Union  Colliery  Co. 

Tablk  7. 

Miscellaneous. 

Production  op  Fihk-clay. 


Value. 


Calendar  Year. 

Tons. 

1889 

1890 

1891 

400 
Nil. 

250 
1,991 

540 

539 
1,329 

842 
2,118 

1892 

ia93 

1894 

1895 

189H 

1897 

.S4,800 

Nil. 

750 

4,467 

700 

2,167 

3,492 

1,805 

5,769 


Moulding  Sand.  —This  sand,  which  is  employed  by  iron  founders,  Moaldin^ 
is  a  fine  quartzose  sand  containing  small  quantities  of  argillaceous  and  °*'^^* 
ferruginous  matters.     Sands   having  the    requisite   composition   are 
known  to  occur  in  every  province. 

The  figures  of  the  production  of  moulding  sand  do  not  nearly  repre- 
sent the  total  output.  With  the  exception  of  a  very  small  fraction, 
the  figures  are  compiled  from  returns  obtained  from  Ontario  producers, 
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MlHOSLLA- 
NKOUH. 

Moulding 
aand. 


the  greater  part  of  their  output  being  exported  to  the  United  States. 
Besides  thb  there  are  numerous  deposits  which  are  worked  for  local 
wants. 

Deposits  of  moulding  sand  are  mentioned  in  the  "Geology  of 
Canada ''  to  occur  at  St.  Maurice,  Batiscan  in  the  proWnce  of  Quebec  ; 
and  in  Ontario,  at  Perth,  Brockville  and  Kingston,  as  well  as  in  the 
neighbourhoods  of  Dundas,  Durham  and  Owen  Sound. 

There  is  a  large  deposit  worked  actively  in  Essex  county,  near 
Union  and  Leamington  the  product  of  which  is  almost  entirely 
exported. 

Table  8. 

MlSOELLAySOUS. 

Production  ok  Moulding  Sand. 


CaleDdar  Year. 


I 

I  1887. 

I  1888.. 

1889.. 

1890.. 
'  1891  . . 

1892.. 
,  1893  . . 

1894. 

1895.. 
.  1896. 

1897.. 


Tons. 


Value. 


160 

$      800 

169 

845 

170 

850 

320 

1,410 

230 

1,000 

345 

1,380 

4,370 

9,086 

6,214 

12,428 

6,766 

13,530 

5,739 

11,478 

5,486 

10,931 

PUtinum  Platinum, — The   total   value   of   this  metal   mined  in   1897    was 

$1,600.     The  platinum  was  secured  from  the  hydraulic  and  placer 
mines  in  British  Columbia. 

Table  9. 

MiSOKLLANEOUS. 


Annual 

Production 

OF 

Platinum. 

1 

Calendar  Year. 

1 

] 

Value.       ' 

1 

1 

'  1887  . 

$  5,600 
6,000  1 

1888.... 

,  1889 

1890 

3,500  j 
4,500  ' 

1891 

10,000 
3.500 
1,800 

950 
3,800 

750 
1,600 

1892  

1893 

'  1894.    .. 

1896.... 

1896.... 
1897.... 

1 
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Table  10. 

Miscellaneous. 

Imports  ok  Platinum. 


FiacftI  Year. 

Value. 

1883 

1884 

1885 

1886 

$      113 

576 
792 
1,154 
1,422 
13,475 
3,167 
6,215 

1887 

1888 

1889 

1890 

1891. 
1892 
1893. 
1894 
ia95. 
1896. 
•1897. 


4,065 
1,952  I 
14,082 
7,151  ; 
3,937 
6,186 
9,031  , 


MlSOBLLA- 
NEOU8. 

Platinum. 


*  Platinum  sheets  and  wire,  and 
rt*tort8,  pans,  condensers,  tubing  and 
pipe  made  of  platinum,  imported  by 
manufacturers  of  sulphuric  acid. 


Qttartz  and  Silex. — As  shown  by  Table  11,  below,  quartz  mining  as  Quartz. 
an  industry  can  hardly  be  said  to  exist  in  Canada.  The  mineral  is 
known  to  occur  in  a  few  localities  in  workable  quantities,  being 
associated  with  the  felspar  in  the  same  deposits.  So  far,  however,  no 
economic  success  can  be  said  to  have  followed  its  extraction.  Being  a 
low  priced  mineral,  success  could  hardly  attend  the  effort  to  mine  it 
except  under  specially  favorable  conditions. 

Tablk  11. 

MiSORLLANiSOUS. 

Annual  Production  ok  Quartz. 


Calendar  Year. 


I  1890 > 

1891 

;  1892 

I  1893 : 

1894 i 

1  1895 ! 

1896 ■ 

I  1897 


Tons. 

Value. 

200  1 

8  1,000 

io6"| 

666 

:::::::::■;:  ::::::.! 

10 

50 

Digitized  by 


Google 


224  8 


MlSCILLA- 
NB0U8. 

Qoartz. 


GEOLOGICAL   SURVEY    OF   CANADA. 
Table  12. 

MiSCKLLANEOUB. 

Imports  op  "Silex"  or  Crystallized  Quartz. 


Fiscal  Year. 

Cwt. 

Value. 

1880 

1881 

1882 

1883 

1884 

1886 

5,252 
3.261 
3,283 
3,643 
3,259 
3,527 
2,520 
14,633 
4,806 
5,130 
1,768 
3,674 
1,429 
2,447 
2,451 
2,882 
3,289 
2,564 

S  2,290 
1,659 
1,678 
2,068 
1,709 
1,443 
1,313 
6,073 
2,386 
1,211 
2,617 

1886 

1»<87 

1>88 .... 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1,929 
1,244 
1.301 
1,621  i 
1,881  1 

1896 

1897 

2,174 
3,416  . 

Steatite. 


Steatite  (Soapstone). — This  mineral  occurs  in  large  quantities  in  the 
province  of  Quebec  and  Eastern  Ontario.  It  has  not  yet  been  mined 
to  any  great  extent,  but  the  numerous  uses  to  which  it  ccui  be  put  may 
before  long  cause  a  larger  demand  for  it. 


Table  13. 

Miscellaneous. 

Annual  Production  of  Soapstonk. 


Caleudar  Year. 

Tons. 

Value. 

1886 

50 

$  400 

1887 

100 

800 

1888 

140 

280 

1880 

195 

1,170 

1890 

917 

1,239 

1891 

Nil 

Nil 

m)2 

1,374 

6,240 

1893 

717 

1,920 

1894 

.916 

1,640 

1895 

475 

2,138 

1896 

410 

1,230 

1897 

157 

350 

In  Canada  it  has,  so  far,  been  used  almost  exclusively  for  the  manu- 
facture of  roofing-cements,  for  which  purpose  it  is  mixed  with  asbestusi 
mica  refuse,  tar  and  other  matters.    In  the  United  States,  the  uses  to 
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which  steatite  is  put  are  very  varied,  such  as  the  manufacture  of  fixed  Misoella- 
tubs  for  laundries,  slate-pencils,  lubricants,  fire-bricks,  slabs  for  electric  ''■o^- 
switch-boards,  etc.     The  variety  fibrous  talc,  is  a  valuable  filler,  or  ^*®****®- 
makeweight  in  the  manufacture  of  medium  grade  papers. 

With  few  exceptions,  the  deposits  of  steatite  occur  in  Canada,  in 
association  with  the  crystalline  rocks  in  the  **  Eastern  Townships  "  of 
the  province  of  Quebec. 

The  following  occurrences,  of  economic  value,  have  been  men- 
tioned at  different  times  by  officers  of  the  Geological  Survey  of  Canada. 


Province. 

County. 

Township  or  Locality 

o 

(3  9 

Lot. 

Remarks. 

Nova  Scotia. 

C.  Breton. 

Copper  Mine,  Eagle 
Head,  Gabarus  Bay 

Quebec. 

Brome..  . . 

Potton 

V 

20 

A  workable  bed,  3  ft. 
thick. 

II        ... 

VI 

n 

24 

6 

Bolton - 

Band  occupying  a 
breadth  of  30  yds. 

II        ... 

IV 

4 

A  breadth  about  25 

yds.,  holding  bitter 
spar  and  dolomite. 

II      

11        ... 

II 

IV 

24 

Deposit  of  superior 
quality,  consisting 
of  two  beds.  3  feet 
and  5  feet  thick, 
respectively,  inter- 
stratified  with  chlo- 
rite and  dolomite. 

„ 

II 

„      

IX 

17 

"      

"        •  •  • 

Sutton 

VII 

12 

In  mioiceous  slates, 
associated  with  do- 
lomite. 

Wolfe   ... 

Wolfeston   

n 

20 

This      depKwit     was 

worked  a  few  years 

ago,andabout3,000 

tons  of  the  mineral 

w^re  taken  out 

II       .... 

Ham 

I 

43&44.... 

Large  quantities  of 
steatite  are  found 
on  these  lots.  The 
deposit  has  been 
opened  to  some  ex- 
tent, but  owing  to 
its   distance    from 

the  railway,   work 

doned. 

II 

„       

Hatley 

Brougnton 

V 

19,20&2L 

II       .... 

vu 

14 

The  steatite  of  this 

depo*iit  is  very  pure 

but  the  deposit  is 

of  limited  extent 

II      

, 

Garthby 

I 

6 

II      .  •  .  .  . 

Vaudreuil 

FaUs   of   the   Bras; 

Assoc,  with  ai!gillite 

Ohaudi^re  Valley. 

and  dolomite. 

15 
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Occurreaces  of  steatite — Continued. 


Province. 

County. 

Township  or  Locality 

c  g 

Lot. 

Remarks. 

Ontario 

Hastings.. 
Leeds.... 

Ellzevir 

This  deposit  oonsists 
of  pure  foliated  talc 
and  occurs  associa- 
ted with  Laoren- 
tian  rocks.  In  this 
province  the  de- 
pjsits  of  soapNtone 
are  found  araocia- 
ted  with  Andueaa 
rocks. 

An  occurrence  on  an 
island  on  Rideau 
Lake  is  being 
worked  aud  the 
Hoapetone  used  in 
the  manufacture  at 

II        .... 

RideauLake 

Elizabethtown 

Clarendon 

a 

J, 

14 

B.  Ck>lumbia 

At  the  mouth  of  the 
Salmon  River,  bet- 
ween   Keefer   and 
N.  Bend  SUtions, 
C.  P.  Ry. 

The  following  is  an  analysis  of  material  ir6m  a  deposit  in  Potion 
Township  : — 

Silica 59-60 

Magnesia 2905 

Protoxide  of  Iron 4 '50 

Alumina -40 

Nickel  Oxide Traces 

Volatile  Matters 4*40 


*97-95 


There  are  numerous  other  deposits  of  steatite,  which  however,  as  far 
as  known,  are  only  of  mineralogical  interest. 

*  Geol.  of  Canada,  1868. 
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Tin. — No  tin  ores  have  ever  been  worked  in  Canada,  nor  so  far,  miscella- 
are  any  workable  deposits  known  to  exist. — The  following  table  is  ntbocs. 
giyen  to  illustrate  the  home  market  for  tin  in  various  forms.     It  will  "^^ 
be  noted  however,  that  of  the  total  sum  of  $1,274,108  representing  the 
value  of  the  imports,  nearly  80  per  cent  is  credited  to  tin  plate,  and 
sheets,  tinware  and  other  manufactures,  much  of  whose  value  would 
represent  that  of  the  sheet-iron  included  in  that  material  and  also  the 
cost  of  manufacturing. 

Table  14. 

MiSCELLAXEOUS. 

Imports  of  Tin  and  Tinware. 


Fiscal  Year. 


1880. 
1881. 
1882. 
1883 
1884. 
1885 
1886. 
1887. 
1888. 
1889 
18K). 
1891. 
1892 
1893. 
1894. 
18!»5. 
1896. 


Value. 


1897 


Tin  crystals $      1,508 

Tin  in  blocks,  pigs  and  bars I        249,852 


Tin  plates  and  sheets. 

Tin  foil 

Tinware  and  all  manufacture  of  tin,  N.KS 


919,5% 
25,966 
77,186 


$1,274,108 


Tripclite. — There  was  a  small  production  of  tripolite  in  1897  of  15  Tripolite. 
tons,  valued  at  Si 50.     In  1896  the  first  year  for  which  figures  of  pro- 
duction were  given,  the  output  was  664  tons  valued  at  $9,960.     The 
production  is  all  from  Nova  Scotia. 
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MlSOELLA- 
NEOUB. 

Whiting  and 
chalk. 


Whiting  and  Chalk, — These  sabstances  are  not  produced  in  Canada. 
The  figures  of  imports  are  given  below  : — 


Tablb  15. 

MiSCKLLANBOUS. 

Imports  of  Whitino. 


Cwt 


84,116 

47,480 

36,270 

76,012 

76,268 

67,441 

65,124 

47,246 

76,619 

84,658 

96,243 

84,679 

102,985 

88,835 

103,633 

102,751 

113,791 

102,453 


Value. 


$26,092  ; 
16,637  I 
16,318  I 
29,334  ; 
28,230  I 
23,492 
25,533 
15,191 
20,508  < 
22,735 
27,471  i 
27,504 
26,867 
25.563 
26,649 
25,441 
27.322 
22,541 


*  Whiting  or  whitening,  gilders*  whiting  and  Paris  white. 
Table  16. 

MiSCKLLANBOUS. 

Imfobts  op  Chalk. 


.    I 

Fiscal  Year.       Value. 

1 

1880 

1881  

1882 

1883 

«2,117 
2,768 
2,882 
5,067 
2,689 
8,003 
6,588 
5.635 
5,865 
5,336 
7,221 
8,198 
9,558 
9,966 

11.308 
7.780 
6,467 
7,4^ 

1884 

1885 

1886 

1887  

1888 

1889  

1890 

1891  

1892 

1893 

1894 

1895 

1896  

*1897  

*Chalk  prepared. 
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Zinc, — But  small  quantities  of  zinc-ores  have  so  far  been  produced  Misoblla- 
in  Canada,  and  the  production  has  been  incidental  to  that  of  lead.  ^^^^ 
In  the  deposits   now  being  exploited  on   Calumet  Island,  Pontiac     ^^ 
county,  Que.,  zinc-blende  and  galena  occur  together,  and    although 
no  returns  are  made  of  zinc  for  British  Columbia,  .blende  occurs  in 
quite  considerable  proportions  in  many  of  the  argentiferous  galena 
veins  of  the  Kootenay  country,  and  in  a  few  cases  constitutes  a  large 
proportion  of  the  ore. 

An  interesting  deposit  of  blende  in  the  Huronian  rocks  was  ex- 
ploited some  years  ago  near  Schreiber  Station  on  the  Canadian 
Pacific  Railway,  on  the  North  shore  of  Lake  Superipr. — It  was  known 
as  the  Zenith  mine  and  lies  about  ten  miles  north  of  the  lake  shore. — 
It  is  not  known  for  what  reason  the  development  work  was  not  con- 
tinued, but  the  distance  from  the  railroad  and  the  rugged  nature  of 
the  intervening  country  may  have  had  some  influence  in  rendering 
further  work  unprofitable  for  the  present. 


Tablb  17. 

MlBCELLAKBOUS. 

Ikports  of  Zmo  in  Blocks,  Pigs  and  Shbbts. 


FiRcal  Year. 

Cwt. 

Value.   : 

1880 

13,806 
20,920 
16,021 
22,766 
18,946 
20,964 
23,146 
26,142 
16,407 
19,782 
18,236 
17,984 
21,881 
26,446 
20,774 
15,061 
20,223 
11,946 

$67,881 
94,016 
76,631 
94,799 
77,373 
70,698 
86,699 
98,667 
66,827 
83,935 
92,630 
106,023 
127,302 
124,360 
90,680 
63,.S73 
80,784 
67,764 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 
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Tablb  1& 

MlSGELLAKIOrB. 

I11FOBT8  OF  Speltkb. 


1880 

1881. 

1882. 

1883. 
1  1884. 

1885. 
I  1886. 
j  1887. 
'  1888. 

1889. 

1890. 

1891. 

1892. 
!  1893. 
I  1894. 

1895 
I  1896 
1*1897. 


I 


1.073 
2,904 
1,654 
1.274 
2,239 
3,325 
5,432 
6,908 
7,772 
8,750 

14,570 
6,249 

13.909 

10,721 
8,423 
9,249 

10,897 
8,342 


$  5,310 
12,276 

7,779 
5.196 
10.417 
10,875 
18.238 
25,007 
2*^.762 
37,403 
n,122 
31.469 
62,560 
49,822 
35,615 
30.245 
40,648 
32,826 


*  Spelter  in  blocks  and  pigs. 
Table  19. 

MlSCELLANIOCB. 

Imfobtb  op  Zmo,  Manufaotubbs  op. 


Fiscal  Tear. 

Value. 

1880 

$8,327 

20,178 

15,626 

22,599 

11,952 

9,469 

7,346 

6,661 

7,402 

7,233 

6,472 

7,178 

7,563 

7,464 

6,193 

5,581 

6,290 

5,145 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1  1889 

1890 

1891 

1892 

1  1893 

1894  

1895 

1896 

1897 

Specimens  of  massiye  blende  have  also  been  obtained  near  Burrard 
Inlet,  and  near  the  head  of  Cascade  Creek,  Rocky  Mountains,  ^berts, 
which  may  represent  deposits  of  economic  importance. 
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